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(54) PICOLINAMIDE DERIVATIVES AND PEST CONTROLLERS CONTAINING THE SAME AS THE 
ACTIVE INGREDIENT 



(57) Disclosed are novel compounds useful for the 
control of hannful organisms, harmful organism control 
agents using the same, and processes for producing the 
novel compounds. The useful novel compounds accord- 
ing to the present invention include compounds repre- 
sented by fonnula (1). The compounds represented by 
formula (1) have potent activity against hannful organ- 
^ isms, and do not have phytotoxicity against agricultural 
^ and gardening plants, as objects to which the com- 
T- pounds of the present Invention are applied for preven- 
^ tive and exterminating purposes, and human beings and 

^ beasts. 
CO 



a. 
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0) 

wherein A represents a bond or an optionally substituted 
alkylene chain: represents one or more groups, 
which may be the same or different, selected from the 
group consisting of a hydrogen atom, alkoxy, and 
haloaikoxy; Rg represents a hydrogen atom, benzyl, 
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alkyl or alkanoyi, in which the groups other than the hy- 
drogen atom may be substituted; and R3 represents a 
hydrogen atom, cycloalkyl, cycloaikenyl. aryl or a hete- 



rocyclic group, in which the groups other than the hy- 
drogen atom may be substituted, excluding the case 
where R-i represents a hydrogen atom. A represents a 
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bond or a methylene chain, and R3 represent 
phenyl orcyciohexyl, and the case where A 
represents an alkylene chain and R3 repre- 
sents a hydrogen atom. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to a useful novel picolinamide derivative, a harmful organism control agent 
comprising said picolinamide derivative as an active component, and use thereof. The present invention also relates 
to a picolinic acid derivative as an intermediate Indispensable for synthesizing a picolinamide derivative, and a process 
10 for producing the same. 

Background Art 

[0002] Certain picolinamide derivatives are disclosed in Japanese Patent Laid-Open No. 242635/1995. This publl- 
15 cation, however, does not disclose the use of the picolinamide derivatives as a harmful organism control agent. Further, 
the appearance of fungi resistance to existing various plant pathogenic fungi control agents has lead to an ever-In- 
creasing demand for novel plant pathogenic fungi control agents. 

SUMMARY OF THE INVENTION 

20 

[0003] The present inventors have found that a novel picolinamide derivative has potent activity against hanmful 
organisms and, at the same time, is highly safe against plants as a control object. The present invention has been 

made based on such finding. 

[0004] Accordingly, it is an object of the present invention to provide a novel picolinamide derivative useful for the 
25 control of harmful organisms, and to provide a hannful organism control agent comprising the novel picolinamide de- 
rivative as an active component. 

[0005] According to one aspect of the present invention, there is provided a picolinamide derivative represented by 
fonnula (1): 
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O 



(1) 



wherein 

A represents a bond or an optionally substituted alkylene chain; 
45 represents one or more groups, which may be the same or different, selected from the group consisting of a 

hydrogen atom, alkoxy, and haloalkoxy; 

Rg represents a hydrogen atom, benzyl, alkyi or alkanoyi, in which the groups other than the hydrogen atom may 
be substituted; and 

R3 represents a hydrogen atom, cycloalkyi, cycloalkenyl, aryl or a heterocyclic group, in which the groups other 
50 than the hydrogen atom may be substituted, 

excluding the case where represents a hydrogen atom, A represents a bond or a methylene chain, and R3 
represents phenyl orcyclohexyl. and the case where A represents an aikylene chain and R3 represents a hydrogen 
atom. 

55 [0006] According to another aspect of the present invention, there is provided, as an intermediate for the derivative 
represented by fonnula (1), a picolinic acid derivative represented by formula (2) or a salt thereof: 
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B 

O 



(2) 



wherein 



B represents hydroxyl. a halogen atom or alkoxy 

excluding the case where represents 4.methoxy with representing hydrogen or benzyl. 
DETAILED DESCRIPTION OF THE INVENTION 
Picolinamide derivative represented by foimula (:) 

[OOOp In formula (1), A represents a bond or an optionally substituted alkylene chain. R, represents one two or 

hZr'' « """" °' '^^^'^ f™-" 9™"P '^"S'^ting of a hyirogen atom alkoxTand 

haloalkoxy. R2 represents a hydrogen atom, benzyl, alkyi or alkanoyi, in which the groups otSr ran7hetvdroa«n 
atom may be suostituted. R3 represents a hydrogen atom, cycloalkyi, cycloalkenyl. Vor a hetlro^^^^^^^^ 
which the groups other than the hydrogen atom may be substituted x ■ / «r a neterocyclic group, in 

[0008] In this case, the picolinamide derivatives represented by fomiula (1), wherein the case where R reDres«nt<> 
a hydrogen atom A represents a bond or a methylene chain, and R3 represents phenyl or c^lohr^rTor s^ tMhere^^^^ 
and the p.colmam.de denvatives represented by fomiula (1 ). wherein A represents an alkyleneVhSnd R ^eor^^^^^^^ 
a hydrogen atom, or salts thereof are excluded from the scope of the prLnt invention ' ^ 

A 

[0009J The optionally substituted alkylene chain represented by A is preferably an alkylene chain havinn 1 tn 10 
carbon ^oms. and specific preferred examples thereof include methylene chain. 1 1 ort^ e^yienrchaiJ^ 1 ° 2 
1.3-, or 2.2-prcpylene chain. 2-methyl-1,3-propylene Chain 11- 12- 13- 1 V 2 2 ?^ TS /k i V \ ' ' 

[0010] More preferred examples of A include a bond, methylene chain. 1 ,1 - or 1 2-ethylene chain 1 2 oroovi^n*. 
Cham, ,3-propylene chain. 2,2-propy.ene chain. M-butylene chain. 2.4:bJtylene chat 3.3^rerhyi:^^^^^^ 
r;:;nVrrr2.;^^^^^^^ -~ne Chain. o^S^LlTZ 

fn21 r.TZ^' haloalkoxy represented by R, is preferably alkoxy or haloalkoxy having 1 to 4 carbon atoms and 
?6^i,etho^. °' '"^'"'^ ' ^-^•'-V. S-metho^f 4.5-dimethoxy and 



[0013] The substituted benzyl represented by is preferably p-nitrobenzyl or p-methoxybenzyl. 
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[001 4] The alkyi represented by is preferably optionally substituted alkyi liaving 1 to 4 carbon atoms, and specific 

preferred examples thereof include methoxymethyl and methoxyethoxymethyl. 

[0015] The alkanoyi represented by is preferably alkanoyi having 1 to 4 carbon atoms, and specific prefenred 
examples thereof include isobutytyl, acetyl, propionyl and pivaloyl. 

[001 61 More preferred examples of Rj include a hydrogen atom, benzyl, acetyl, and propionyl. 



33 



[001 7] CycloalkyI or cycloalkenyi represented by Rg is preferably cycloalky I having 3 to 1 2 carbon atoms or cycloalke- 
nyl having 3 to 12 carbon atoms, and specific preferred examples thereof include cyclopropyl. cyclobutyl, cyclopentyl, 
cyclohexyl. cycloheptyl, cyclooctyl, cyclononyL cyclodecyl. cycloundecyl, cyclododecyl, cyclohexenyl. tetrahydronaph- 
thyl decahydronaphthyl, cyclododecatrienyl, indanyl, norbornyl and adamantyl. 

[001 8] When cycloalkyi or cycloalkenyi represented by R3 is substituted by a substituent, examples of substituents 
include a halogen atom, cyano. nitro. amino, carboxyl, hydroxyl, phenyl, which may be substituted by one, two ormore 
substituents selected from the group consisting of a halogen atom, cyano, nitro, amino, alkylamino, alkanoylamino, 
C1-C5 alkyi atoms, C1-C4 haloalkyi, C^C^ alkoxy, and CyC^ haloalkoxy, C1-C5 alkyi Ci-C^ haloalkyi, and C,-C4 

haloalkoxy. « 
[001 9] Specific examples of preferred substituents for cycloalkyi or cycloalkenyi represented by R3 include a fluonne 
atom a chlorine atom, a bromine atom, cyano, nitro, hydroxyl. cartjoxyl, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec- 
butyl, isobutyl. t-butyl, n-pentyl, 2-pentyl, 3-pentyl, isopentyl. neopentyl, phenyl, methoxy. ethoxy, methoxycarbonyl and 

ethoxycari3onyl. ,. „ u ^ 1 

[0020} Aryl or heterocyclic group represented by R3 is preferably a monocyclic or polycyclic 3- to 1 2-membered aryl, 
or 3- to 12-membered heterocyclic phenyl, and specific preferred examples thereof Include phenyl, naphthyl. furyl. 
benzofuranyl. pyn-oiyi, indolyl. thienyl, benzothienyl, oxazolyl. isoxazolyl, thiazolyl. isothiazolyl, oxadiazolyl, thiadia- 
zolyl, pyridyl, quinollnyl, pyrimidinyl, pyridazinyl, pyrazinyl. oxiranyl, tetrahydrofutyl, perhydropyranyl, pyrrolidinyl, pip- 
eridinyl, homopiperidinyl and morpholinyl. 

[0021] When aryl or heterocyclic group" represented by R3 is substituted by a substituent, the substituent may be 
one or two or more groups selected from the group consisting of: 

a halogen atom, cyano. nitro. amino, hydroxyl, fomiyl, carboxyl, caitamoyi, or thiocarbamoyi; 

alkyi, alkoxy. alkylthio, alkylsutfinyl, or alkylsulfonyl. wherein said groups are straight-chain or branched groups 

having 1 to 6 carbon atoms: 

straight-chain or branched alkenyl or alkenyloxy having 2 to 6 carbon atoms; 

haloalkyi, haloalkoxy, haloalkylthio, haloalkylsulfinyl, or haloalkylsulfonyl. wherein said groups are straight-chain 
or branched groups having 1 to 6 carbon atoms that each have 1 to 13 halogen atoms whfch may be the same or 
different; 

straight-chain or branched Cz-Cs haloalkenyl or straight-chain or branched Cg-Cg haloalkenyloxy. wherein said 
groups each have 1 to 11 halogen atoms which may be the same or different; 

acylamino, N-acyl-N-alkylamino, alkylamino, dialkylamino, alkylcartonyl, alkylcartonyloxy, alkoxycarbonyl, alkyl- 
sulfonyioxy, hydroxylminoalkyi or alkoxyiminoalkyi, wherein said groups each have straight-chain or branched alkyi 
having 1 to 6 carbon atoms; . 
alkylene, dioxyalkylene, or polyoxaalkylene, wherein said groups may be substituted by one, two or more substit- 
uents selected from the group consisting of a halogen atom, straight-chain or branched alkyi having 1 to 4 carbon 
atoms and straight-chain or branched haloalkyi having 1 to 5 carton atoms, which has 1 to 11 halogen atoms 
which may be the same or different, and are present as a chain which is substituted in its both ends at adjacent 
positions on the ring to fomn a ring; and 

cycloalkyi having 3 to 6 carbon atoms, aryl, aryloxy, arylthio. aiylsulfinyl, arylsulfonyl. arylamino, arylalkyi, aryla- 
Ikyloxy, aryloxyalkyloxy, arylthioalkyloxy. aryloxyalkylthio, arylthioalkylthio, arylalkylthio, aryloxyalkyl. arylthioalkyl. 
heterocyclic group, heterocyclic oxy. heterocyclic thio, heterocyclic alkyi. heterocyclic alkyloxy or heterocyclic 
alkylthio. wherein alkyi present in these groups is straight-chain or branched alkyi having 1 to 5 carbon atoms. 

[0022] A specific preferred example of the substituent for aryl or hetrocyclic group represented by R3 is at least one 
group selected from the group consisting of: 

a fluonne atom, a chlorine atom, a bromine atom, cyano. nitro. amino, hydroxyl. fomnyl. carboxyl. carbamoyl, thi- 
ocarbamoyi. methyl, ethyl, n-pnspyl, isopropyl, n-butyl. isobutyl. sec-butyl, t-butyl, n-pentyl. 2-pentyl, 3-pentyl, iso- 
pentyl. 2-methyl-1 -butyl, neopentyl, methoxy. ethoxy, n-propoxy, isopropoxy. methylthio, ethylthio, n-propylthio, 
isopropylthio. methylsulf inyl. methylsulfonyl, ethylsulfinyl. ethylsulfonyl. trifluoromethyl. trifluoroethyl, trifluorometh- 
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oxy, difluoromethoxy, difluorochloromethoxy. trifluoroethoxy. difluoromethylthio. chlorodifluoromethvlthio trifluor- 
omethylth.0, trifluoromethylsulfinyl, trifluoromethylsulfonyl, acetylamino, formylamino, N-forniyl-N-methylamino 
methylamino, ethylamino, n-propylamino, isopropylamino, dimethylamino, diethylamino, acetyl propionvl acetoxv' 
methoxycarbonyl ethoxycartonyl. methylsulfonyloxy. ethylsulfonyloxy, hydroxyiminomethyl.'hydroxyiminoethvJ' 
methoxyiminomethyl, ethoxyiminomethyl, methoxyiminoethyl, and ethoxyiminoethyl- ' 
trimethylene, tetramethylene, methylenedioxy, ethylenedioxy, and 1,4,7,10,13-pentoxatridecamethylene wherein 
these groups may be substituted by one, two or more substituents selected from the group consisting of a fluorine 
atom a chlorine atom, methyl, trifluoromethyl. ethyl, n-propyl and i-propyl. and are present as a chain which is 
substituted in its both ends at adjacent positions on the ring to form a ring- and 

cyclopropyl. cyclobutyi. cyclopentyl, cyciohexyl. phenyl, phenoxy. phenylaikyi, phenylthio, phenylsulfinyl phenyl- 
sulfonyl, phenylcartonyl, phenoxyalkyi, phenoxyalkyloxy. phenylthioalkyloxy, phenoxyalkylthio phenvithioalkvlth- 
10 phenylthioalkyl, phenylalkyloxy phenylalkylthio, pyridyl. pyridyloxy, pyridylthio. anilino, morpholinyl and oiDeri- 
dyl, wherein alkyi chain present in these groups Is straight-chain orbranched alkyi chain having 1 to4 cartion atoms. 

[0023] According to a preferred embodiment of the present Invention, if the substituent in the case where arvl or 
heterocyclic group represented by R3 is the above-described substituent, that is, 

q^cloalkyl having 3 to 6 carbon atoms, aryl. aryloxy, arylthio, arylsulfinyl, arylsuifonyl. arylamino. arylalkyi arvla- 
Iky foxy, aryloxyalkyioxy, arylthioalkyloxy, aryloxyaikylthio, arylthioalkyithio, arylalkylthio. aryloxyalkyl. arylthioalkvl 
heterocyclic group heterocyclic oxy, heterocyclic thio, heterocyclic alkyi, heterocyclic alkyloxy or heterocyclic 
a kylthio, wnerein alkyi chain present in these groups is straight-chain or branched alkyi chain having 1 to 5 carbon 

then these substituents are preferably substituted by an additional substituent. In this case, the additional substit- 
uent IS one. two or more groups selected from the group consisting of: 

a halogen atom, cyano. nitro, amino, hydroxyl, formyl. carboxyl. carbamoyl or thiocarbamoyl- 

alkyi, alkoxy. aikylthio. alkylsulfinyl or alkylsulfonyl. wherein said groups are straight-chain or branched-chain 

groups naving 1 to 6 carbon atoms; 

straight<hain orbranched Cg-Cg alkenyl or straight-chain or branched Cj-Cg alkenyloxy- 
haloalkyl. haloalkoxy. haloalkylthio, haloalkylsulfinyl, or haloalkylsulfonyl, wherein said groups are straight- 
chain or branched groups having 1 to 6 carbon atoms that each have 1 to 13 halogen atoms which may be 
the same or different; ^ 

straight^hain or branched C^-C^ haloalkenyl or straight-chain or branched Cg-Cg haloalkenyloxy wherein 
said groups each have 1 to 1 1 halogen atoms which may be the same or different 

acylamino, N-acyl-N-alkylamino. alkylamino. dialkylamino, alkylcarbonyl. alkylcaitonyloxy. alkoxycarbonyl 
alkylsulfony oxy. hydroxyiminoalkyl. or alkoxylminoalkyi, wherein said groups each have straight-chain or 
branched alkyi having 1 to 6 carbon atoms; 

alkylene, dioxyalkylene or polyoxaalkylene, wherein said groups may be substituted by one or two or more 
substituents selected from the group consisting of a halogen atom, straighKhain or branched alkyi having 1 
to 4 carbon atoms, straight-chain orbranched haloalkyl having 1 to 5 carbon atoms, which has 1 to 11 halogen 
atoms which may be the same or different, and are present as a chain which is substituted in its both encte at 
adjacent positions on the ring to fonn a ring; and 

cycloalkyi having 3 to 6 carbon atoms or aryl, wherein said groups may be substituted by one or two or more 
substrtuents selected from the group consisting of a halogen atom, straight^hain orbranched C,-C. alkvl or 
stmight^hain or branched C,-C, alkoxy. and straight-chain orbranched haloalkyl having 1 to 5 carbon atoms 
that has 1 to 11 halogen atoms which may be the same or different. 

S oV ^'^^^"^ ^''^"'^ °' '"^ ^^^^""^"^ groups selected from the group con- 



a fluonne atom, a chlorine atom, a bromine atom, cyano, nitro. amino, formyl, carbamoyl, thiocarbamoyl methvl 
ettiyl n-propyl. isopropyl. n-butyl. isobutyl. sec-butyl, t-butyl, methoxy, ethoxy, n-propoxy, isopropoxy rnethylthio' 
ethylthio n-propylthio, isopropylthio, methylsulflnyl, methylsulfonyl, ethylsulfinyl. eihylsulfonyl. trifluor^omethyl tri- 
f uoroethyl, tnfluoromethoxy. difluoromethoxy, difluorochloromethoxy, trifluoroethoxy. difluoromethylthio chlorodi- 
luoromethylthio. trifluoromethylthio. trifluoromethylsulfinyl, trifluoromethylsulfonyl, acetylamino, formylamino N- 
formyl-N-methyiamino, methylamino, ethylamino, n-propylamino, isopropylamino, dimethylamino, diethylamino 
acetyl propionyl, acetoxy, methoxycarbonyl. ethoxycarbonyl. methylsulfonyloxy, ethylsulfonyloxy, methoxyimi- 
nomethyl. ethoxyiminomethyl. methoxyiminoethyl and ethoxyiminoethyl- 
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trimethylene. tetramethy(ene, methylenedioxy. ethylenedioxy and 1.4,7,10,13-pentoxatridecamethylene, wherein 
these groups may be substituted by one or two or more substituents selected from the group consisting of a fluorine 
atom, a chlorine atom, methyl, trifluoromethyf, ethyf. n-propyl and i-propyl, and are present as a chain which is 
substituted in its both ends at adjacent positions on the ring to form a ring; and 

cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl, phenyl, wherein these groups may be substituted by one, two or 
more substituents selected from the group consisting of a fluorine atom, a chlorine atom, methyL trifluoromethyl, 
ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl and t-butyl. 

[0025] A specific example of more preferred groups represented by R3 is selected from the group consisting of: 

a hydrogen atom. 4-phenoxyphenyL 4-(4'-t-butylphenoxy)phenyr 4-{3*-trifiuoromethylphenoxy)phenyl. 3-phenox- 
yphenyL 2-phenoxyphenyl, 4-benzylphenyL 4-{4'-methoxyphenoxy)phenyl, 3-trifluoromethyl-4-(4'-trifiuoromethyl- 
phenoxy)phenyl or 4-(4'-phenylphenoxy)phenyl; 
4-(4'-methyIphenoxy)phenyl or 4-(4'-methylphenoxy)phenyi; 

4-(4'-methylphenoxy)-3-trifIuoromethylphenyL 3-chloro-4-phenoxyphenyl, 4-phenoxy-3-trifluoromethyiphenyl, 

3- methyl-4-phenoxyphenyL or 3-methoxy-4-(4'-methylphenoxy)phenyl; 

4- {2*,4'-di-t.butylphenoxy)phenyl, 4-(3'.5'-di-t-butylphenoxy)phenyL 3-chloro-4-(4'-chlorophenoxy)phenyi. 3-me- 
thyl-4-(4'>methoxyphenoxy)phenyl, 1 -(1 -naphthyl)ethyl, 3-chloro-4-(4'-methoxyphenoxy)phenyl, 3-chloro-4-(4'. 
methylphenoxy)phenyl, 3-methyl-4-{4'-methylphenoxy)phenyl, 4-(4'-trifluoromethoxyphenoxy)phenyl or 4-(3'-trif- 
luoromethoxyphenoxy)phenyl: 

3- methyl-4-(4'.trifluoromethylphenoxy)phenyl, 4-(4'-methylphenoxy)-2-trifluoromethylphenyL 2,4-di-(4*-methyI- 
phenoxy)phenyl, 4-ben2yloxyphenyl, 3-benzyloxyphenyl, cyclododecyl. cycloocryl. 1-adamantyl. 1-adaman- 
tanemethyl. 4-cyc!ohexylphenyL 3.4-ethylenedioxyphenyl, 4-{4*-nitrophenoxy)phenyl, 2.6-dimethyl-4-phenoxy- 
phenyh 4-(4*-N-isopropylaminophenoxy)phenyl, 4-(4'-lsobutyiylpipera2in-r-yl)phenyl, 2-methylcyclohexyl. cyclo- 
propyl cyclopentyl, cyclobutyl, 4-(2*-phenoxyethyloxy)phenyl. 4-{3'-phenoxypropyloxy)phenyl. 4.{3'-phenylpropy. 
loxy)phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl. phenyl, 4-methylphenyl, 4-chlorophenyl. 4-fluorophenyl, 4^t-butylphenyl. 

4- neopentylphenyl, 2-fluoro-4-methylphenyl, 3,4-dichlorophenyl. 3,5-difluorophenyl, 3,5-di-t-butylphenyf. 4-trif- 
luoromethylphenyl, 4-trifluoromethoxyphenyl, 2-phenytcyclopropyl, cyclohexyl. 1-cyclohexenyl, 4-phenetyloxy- 
phenyl. 3-chloro-4-phenetyloxyphenyl. 4-(4'-chlorophenetyloxy)phenyl, 4-methylcyclohexyl, cycloheptyl. cyclooc- 

tyl, 3-methyl-4-(3'-trifIuoromethylphenoxy)phenyl,4-t-butyl-2-chlorophenyl,4-t-butyl-2,6-dimethyiphenyl,5-t-bun^ 
isoxazol-3-yl, or 4-t-butylthla2ol-2-yl; 

4.phenylthioph6nyl, 2-methoxy-4-phenoxyphenyl, 3-(3-pyridyl)phenyl, 4-phenylaminophenyl or 4-{4-morpholinyl) 
phenyl; and 

1-benzylpiperldln-4-yl, 4-(4'-aminophenoxy)phenyl, 4-ben2oylphenyl. 1-indanyl, 1.2,3,4-tetrahydronaphtho-1-yl, 
1 -homopiperidinyl, 2-hydroxycyclohexyl or 4-hydroxycyclohexyl, 

[0026] Particularly prefen-ed picolinamide derivatives represented by formula (1 ) according to the present invention 
are such that, In formula (1), 

[0027] A represents a bond, methylene chain, 1 , 1 - orl ,2-ethylene chain. 1 ,2-. 1 .3- or 2,2-propylene chain, 1 ,4.buty- 
lene chain. 2,4-butylene chain, 3.3-dimethyl-1.4.butylene chain, 1,1.3,3-tetramethyM,4-butylene chain, 'l.5-pentyl 
chain. 2.5-dlchloro-1 ,5-pentyl chain, hexamethylene chain, heptamethylene chain or octamethylene chain; 

represents 4-methoxy, 6-methoxy, 4,5~dlmethoxy or 4,6-dimethoxy; 
R2 represents a hydrogen atom, benzyl, acetyl or propionyl; and 

R3 represents a hydrogen atom. 4-phenoxy phenyl, 4-(4'-t-butylphenoxy)phenyl, 4-{3'-trifluoromethylphenoxy)phe. 
nyl, 3-phenoxyphenyl. 2-phenoxyphenyl, 4-benzylphenyl, 4-(4'-methoxyphenoxy)phenyl. 3-trifIuoromethyl-4-(4*- 
trifluoromethylphenoxy)phenyl or 4-(4'-phenylphenoxy)phenyl. 
4-(4'-methylphenoxy)phenyl or 4.(4'-methylphenoxy)phenyl, 

4*(4'-methylphenoxy)-3-trifluoromethylphenyl. 3-chIoro-4-phenoxyphenyl, 4-phenoxy-3.trifluoromethylphenyl, 

3- methyl-4-phenoxyphenyl, or 3-methoxy-4-{4*-methylphenoxy)phenyl. 

4- (2*.4'-di.t-butylphenoxy)phenyl. 4-(3*.5'-di-t-butylphenoxy)phenyl. 3-chloro-4-(4'-chlorophenoxy)phenyl. 3-me- 
thyl-4-(4'-methoxyphenoxy)phenyl, 1 -{1 -naphthyl)ethyl. 3-chloro-4-(4'-methoxyphenoxy)phenyl, 3-chloro-4-{4'- 
methylphenoxy)phenyl. 3-methyl-4-(4'-methylphenoxy)phenyl. 4-(4*-trifluoromethoxyphenoxy)phenyl or 4-(3'-trif- 
Iuoromethoxyphenoxy)phenyl, 

3-methyl-4-(4'-trifluoromethylphenoxy)phenyl. 4-(4'-methylphenoxy)-2-trifluoromethylphenyl, 2,4-di-(4'.methyl- 
phenoxy)phenyl. 4-benzyloxyphenyl. 3-benzyloxyphenyl, cyclododecyl, cyclooctyl, 1-adamantyl. 1-adaman- 
tanemethyl, 4-cyclohexylphenyl, 3.4.ethylenedioxyphenyl, 4-(4'-nitrophenoxy)phenyl. 2.6-dimethyl-4-phenoxy- 
phenyl. 4.(4*-N-isopropylaminophenoxy)phenyl, 4-(4'-jsobutyrylpipera2in-r-yl)phenyl, 2-methylcyciohexyl, cycio- 
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propyl, cyclopentyl. cyclobutyl. 4-(2'-phenoxyethyloxy)phenyl, 4-(3'-phenoxypropyloxy)phenyl, 4-(3'-phenylpropy- 
loxy)phenyl, 2-pyri(ly». 3-pyridyl. 4-pyridyl, phenyl. 4-methylphenyl, 4-chlorophenyl. 4-fIuorophenyl, 4-t-butylphenyl 
4-neopentylphenyl, 2-fluoro-4-methylphenyl, 3,4-dichlorophenyl, 3,5-difluorophenyl, 3,5-di-t-butylphenyl 4-trif- 
iuoromethylphenyl. 4-trifluoromethoxyphenyl. 2-phenylcyclopropyl, cyclohexyl, 1 -cyclohexenyl, 4-phenetyloxy- 
phenyl, 3-chloro-4-phenetyloxyphenyl, 4-(4'-chlorophenetyloxy)phenyl, 4-methylcyclohexyl, cyclohsptyl cyclooc- 
tyl. 3-methyl-4-(3'-trinuoromethylphenoxy)phenyl, 4.t-butyl-2-chloropheny«. 4-t-butyl-2,6-dimethylphenyl 's-t-butvl- 
isoxazol-3-yl, or 4-t-butylthiazol-2-yl, 

4-phenylthiophenyl. 2-methoxy-4.phenoxyphenyl. 3-(3-pyrldyl)phenyl, 4-phenylaminophenyl. or4-(4-morDholinvl) 
phenyl or ^' // 

1-benzyipiperidin-4-yl, 4-(4"-aminophenoxy)phenyl, 4-benzoylphenyl, 1-indanyl, 1.2,3,4-tetrahydronaphtho-1-vl 
1 -homopiperidinyl or 2-hydroxycyclohexyl. 

[0028] These picolinamlde derivatives have particularly high activity against harmful organisms, and, at the same 
time, have high safety against plants. 

[0029] According to another embodiment of the present invention, the compounds represented by formula f H mav 
exist as a salt. \ i j 

[0030] Examples of salts usable herein include phannaceutically acceptable salts. Specific examples thereof include 
lithium salts, sodium salts, potassium salts, magnesium salts, calcium salts, and salts with ammonia and proper non- 
toxic amines, for example. - Cg alkylamine (for example, triethylamine) salts, C, - Cg alkanolamine (for example 
diethanolamlne or triethanolamine) salts, procaine salts, cyclohexylamine (for example, dicyclohexylamlne) salts, ben- 
zylamine (for example, N-methylbenzylamine, N-ethylbenzylamine, N-benzyl-|3-phenetylamine, N,N-dibenzylethylen- 
ediamine. or dibenzylamine) salts, and heterocyclic amine (for example, morpholine or N-ethylpyridine) salts or inor- 
ganic acid salts, for example, hydrohalldes, such as hydrofluorides. hydrochlorides, hydrobromides. and hydroiodides 
sulfates, nitrates, phosphates, perchlorates and carbonates, and organic acid salts, for example, salts of carboxylic 
acids, such as acetic acid, trichloroacetic acid, trifluoroacetic acid, hydroxyacetic acid, lactic acid, citric acid, tartaric 
acid, oxalic acid, benzoic acid, mandelic acid, butylic acid, maleic acid, propionic acid, formic acid, and malic acid 
salts of amino acids, such as alginic acid, aspartic acid, and glutamic acid, and other organic acid salts, such as salts 
of methanesulfonic acid and p-toluenesulfonic acid. 

Production of picolinamlde derivative represented by formula (1) 

10031 J The picolinamide derivatives of fomiula (1) may be produced by chemically reacting various starting com- 
pounds. Therefore, according to another aspect of the present invention, there is provided a process for producing a 
picolinamide derivative of formula (1 ) or a salt thereof. 

[0032J The production process of a picolinamide derivative of formula (1 ) according to the present invention will be 
descnbed in detail. However, it should be noted that the scope of the present invention is not limited by the following 
production process. The compound of fomiula (1) according to the present invention may be produced, for example 
through a scheme 1 below, although the present invention is not limited to this scheme only. 



EP1 134 214A1 



Scheme 1 



10 




+ H2N-A-R3 



(4) 




15 



20 



25 



30 



35 



40 



45 



50 



55 



OH 



0 

(7) 



(6) 



[0033] The compounds in scheme 1 , A, R,. and R3 are as defined above in connection with fonnuia (1), and B and 
R4 are as defined above in connection with formula (2). R5 represents lower acyl. such as acetyl, propionyl or pivaloyi 
The compounds of formulae (5), (6), and (7) are picolinamide derivatives of fomiula (1) according to the present in- 
vention. 

[00341 According to this process, the picolinic acid derivative of fomnula (3) is reacted with an amine compound of 
fomiula (4) in the presence of a suitable condensation agent or an add linking agent, or under aminolysis reaction 
conditions, in an inert solvent. Thereafter, when R4 is a group other than a hydrogen atom, if necessary, the removal 
of R4 and then optionally acylatlon are carried out to give picolinamide derivatives of formulae (5), (6) arid (7) 
[0035] Condensation agents usable, in the case where B in fonnuia (3) represents hydroxyl. include: acid hallde 
fomners, such as phosphoms trichloride, phosphorus tribromlde, phosphorus pentachloride, phsophorus oxychloride 
and thiony) chloride; mixed acid anhydrides or acid hallde of ethyl chlorofomiate and methanesulfonyl chloride- carto- 
diimides, such as N ,N'-dicyclohexylcari3odiimide (DCC). 1 -ethyl-3-(3-dimethylaminopropyl)caftodiimide hydrochloride 
(WSCI-HCI); and other condensation agents, for example. N,N-carbonyldiimidazole. 2-ethoxy-N-ethoxycarbonyl- 
1,2-dihydroquinoline (EEDQ) and triphenylphosphine-carbon tetrachloride (complex). 

[0036] Alternatively, the picolinamide derivative may be produced by condensing 1 -hydroxybenzotriazole or N-hy- 
droxysuccinimid and a picolinic acid derivative with N.N'-dicyclohexylcarbodiimide to give an active ester compound 
which is then reacted with an amine compound. 

[0037] When acid salts of a picolinic acid derivative and an amine compound are used addition of a base, such as 
triethylamine, can offer a smooth reaction. 

[0038] Solvents usable herein include: aromatic hydrocartsons, such as benzene, toluene and xylene; halogenated 
aromatic hydrocarbons, such as chiorobenzene and dichlorobenzene; aliphatic hydrocarbons, such as hexane cy- 
clohexane and petroleum ethen aliphatic halogenated hydrocarbons, such as dichloromethane, 1 ,2-chloroethane chlo- 
rofomi and carbon tetrachloride; ethers, such as diethyl ether, diisopropyl ether, dioxane, tetrahydrofuran, ethylene 
glycol dimethyl ether and ethylene glycol diethyl ether; ketones, such as acetone, 2-butanone and methyl Isobutyl 
ketone; nitrites, such as acetonitrile, propionitrile and benzonitrile; amides, such as N.N-dimethylfonnamide and hex- 
amethylphosphoric triamide (HIVIPA); sulfoxides, such as dimethylsulfoxide; or mixtures thereof. 
[0039] The amount of reagents used in the reaction is not particularty limited. Preferably, however, based on one 
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mol of the plcolinic acid derivative represented by formula (3), In general, the amine compound of formula (4) is used 
in an amount of 1 .0 to 2.0 mol, preferably 1 .0 to 1 .3 mol, and the condensation agent is used in an amount of 1 .0 to 
5.0 mol, preferably 1 .0 to 2.5 mol. The reaction temperature is not particularly limited. In general, however, the reaction 
temperature is in the range of -10*C to the boiling temperature of the solvent used. The reaction time may vary de- 
pending upon concentration and temperature. In general, a reaction for 5 to 1 0 hr suffices for the production. 
[0040] Regarding the base added in the case where the acid addition salt of a picollnic acid derivative and an acid 
addition salt of an amine compound are used, a base may be used in an amount of 1 .0 to 2,0 mol, preferably 1 .0 to 
1 .3 mol, based on one mol of the acid addition salt of the plcolinic acid derivative, and may be used in an amount of 
1 .0 to 2.0 mol. preferably 1 .0 to 1 .3 mol. based on one mol of the acid addition salt of the amine compound. 
[0041] Solvents usable, in the case where B in fonnula (3) represents a halogen atom, may be those described 
above. The acid linking agents usable herein Include: alkali metal hydroxides or alkaline earth metal hydroxides, such 
as sodium hydroxide, potassium hydroxide, and calcium hydroxide; ammonium hydroxide: carbonates of alkali metals, 
such as sodium carbonate, potassium carbonate, sodium hydrogencarboante and potassium hydrogencarbonate; am- 
monium carbonate; acetates of alkali metals or alkaline earth metals, such as sodium acetate, potassium acetate and 
calcium acetate: ammonium acetate; hydrides of alkali metals or alkaline earth metals, such as sodium hydride, po- 
tassium hydride, and calcium hydride; and tertiary amines, such as trimethylamine, triethylamine, N,N-dimethylaniline, 
pyridine, 4-(dlmethylamino)pyridine, diazabicyclooctane (DABCO). diazabicyclononene (DBN) and diazablcycloun- 
decene (DBU). 

[0042] The amount of the reagents used in the reaction is not particulariy limited. Preferably, however based on one 

mol of the acid halide of the S-hydroxypicolinic acid derivative, in general, the amine compound of formula (4) is used 
in an amount of 1 .0 to 2.0 mol, preferably 1 .0 to 1 .3 mol, and the acid linking agent is used in an amount of 1.0 to 5.0 
mol, preferably 1 .0 to 2.5 mol. The reaction temperature is not particulariy limited. In general, however, the reaction 
temperature is in the range of -10*C to the boiling temperature of the solvent used. The reaction time may vary de- 
pending upon the concentration and temperature. In general, a reaction for 1 to 5 hr suffices for the production. 
[0043] Solvents usable, in the case where B In fomnula (3) represents aikoxy. may be those described above. The 
reaction may be carried out under conventional aminolysis conditions. 

[0044] The amount of the reagents used in the reaction is not particularly limited. Preferably, however, based on one 
mol of the aikoxy form of the 3-hydroxypicolinic acid derivative, in general, the amine compound of fomiula (4) Is used 
in an amount of 1 .0 to 1 0.0 mol, preferably 1 .0 to 3.0 mol. The reaction temperature Is not particularly limited. In general, 
however, the reaction temperature is in the range of -1 0'C to the boiling temperature of the solvent used. If necessary,' 
the reaction is allowed to proceed under a pressure of 2 to 15 kbar. The reaction time may vary depending upon the 
concentration and temperature. In general, a reaction for 1 to 12 hr suffices for the production. 
[0045] If necessary, the ptcolinamide derivatives of formula (5) thus obtained, when represents a group other than 
a hydrogen atom, can be easily lead to a 3-hydroxy compound of fomiula (6) or an acid addition salt thereof by con- 
ventional methods. 

[0046] Methods usable herein are as follows. When R^ represents optionally substituted benzyl, catalytic hydrogen- 
ation or acid hydrolysis is suitable. On the other hand, when R4 represents methoxymethyl or methoxyethoxymethyl, 
acid hydrolysis is suitable. The 3-hydroxy compound thus obtained can be easily acylated by a conventional method 
to give a 3-acyloxy compound represented by formula (7). Solvents and acid linking agents usable herein may be those 
described above in connection with scheme 1 . Acylation agents include acetic anhydride, propionic anhydride, acetyl 
chloride, acetyl bromide, propionyl chloride and pivaloyi chloride. 

[0047] The reaction mixture containing the picolinamide derivative compound of fonnula (1 ) according to the present 
invention may be purified by extraction, concentration, filtration, chromatography, recrystallization and other conven- 
tional means. 

Use of picolinamide derivative of formula (1 )/hannful organism control composition 

[0048] One aspect of the present invention is based on properties such that the picolinamide derivatives of fomiula 
(1) have potent activity against harmful organisms and, at the same time, do not have phytotoxicity against agricultural 
and gardening plants, as objects to which the compounds of the present invention are applied for preventive and 
extenninating purposes, and human beings and beasts. 

[0049] Specifically, the picolinamide derivatives of fonnula (1) have potent activity against harmful organisms, and 
are useful as an active component of control agents for agriculture and gardening, for preventing or extenninating 
organisms harmful to the agricultural production, particularly plant pathogenic fungi, pest insects, weeds or beasts. 
[0050] The picolinamide derivatives of fonnula (1 ) according to the present invention have potent activity and excel- 
lent preventive or therapeutic effect against various plant diseases. In particular, the picollnic acid derivatives of formula 
(1) may be used for treating plant pathogenic fungi infectious diseases caused by pathogenic fungi sensitive to the 
derivatives of fonnula (1). 
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dosage forrns, by using a carrier and optionally blending proper adjuvants ^ ' """'""^ '° 

[0052] For example, the picolinamide derivative of fomiula (1) may be mixed for examnlP with =. .,^1;^ 

[0053] Solid carrier usable in the formulation include, for example, fine powders or particulates of clavs (for pv«mn.o 
kaolin clay diatomaceous earth, synthetic hydrous silicon oxide bentonite fubas3rill S w ' 

benzene and methylnaphthalene). aliphatic hydrocarbons (for example, hexane cvc ohexane kerot^n^ I„h t 
e^tmolfr "^^^^^ ^^^^^^^^ 
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PIcolinIc add derivative of formula (2) 



[0061] In fom^ula (2), B represents hydroxyl. a halogen atom, or alkoxy having 1 to 6 carbon atoms- R, represents 
one. two or more groups, which may be the same or different, selected from the group consisting of alkox^ S ? 
to 4 carbon atoms and haloalkoxy having 1 to 4 carbon atoms; and R, represents a hydrogen atom. ben^HkySq 

'''"^ ' '° ' "^'^"^ hydrogen atom ma? 

be substrtuted. In this case, the compounds of fomiula (2). wherein R, represents 4-methoxy wrth r! represenla 
hydrogen or benzyl, are excluded from the scope of the present invention * representing 

[0062] Specific examples of preferred B include hydroxyl, a chlorine atom, a bromine atom, methoxy. ethoxy meth- 
oxymethoxy. benzyloxy, and 4-methoxyben2yloxy. ^ 

f h°m ? ^""^T^' °' 1-propyloxy. isopropoxy. 1-butyloxy. 2-butyloxy 

d?r'rP r?°''' ""oromethoxy. difluorochloromethoxy or trifluoroetho^ dSethoTa^^ 

ardloSomerr -hoxy. ethoxy. tr.luoromethoxy. difluorometho^ f.uorom^hoxj 

Sth^TeL^S;;!^^^^^^^^^^ --v.. P-nitrobenzyl, p-methoxybenzy.. meth- 

Ss alaT""^ '° embodiment of the present invention, the picolinic acid derivative of fom,ula (2) may 

[0066] Examples of salts usable herein include phamiaceutically acceptable salts. Specific examples thereof include 
rth.um salts, sodrum salts, potassium salts, magnesium salts, calcium salts, and salts with ammonl a^d Zerton- 
tox^ amines for example, - alkylamine (for example, triethylamine) salts. C, - alkanolamine 2 example 
diethanolammecrtriethanolamine)salts,procainesalts,cydohexylamine(for example. dWclohexr^ne^ 
SrZr ^'°''r'l"' '^-":^^'^y"'-^y'--'-. N-ethyibenzy,amine, N-benzyl-p-phenetylamine. Xn^^^^^^ 
ediamine ordibenzylamme) salts and heterocyclic amine (for example, morpholine or N-ethylpyridine) salte Sr- 
ga^ acd salts, for example, hydrohalides, such as hydrofluorides. hydrochlorides, hydrobro.^ i'des " d hySiod ides 
sulfates, n^rates, phosphates, perchlorates and carbonates, and organic acid salts, for example salts of^roxylfc 
acids. *uch as acetic acid, trichloroacetic acid, trif luoroacetic acid, hydroxyacetic acid, lactic acid, crt J a^^Tar^aiS 
ac d. oxalic ac.d. benzoic acid, mandelic acid, butyric acid, maleic acid, propionic acid, formic acid and mafc acW 

of methanesuifonic acid and p-toluenesulfonic acid. « aaiis sucn as saiis 

[0067] Thepjcolinicacidderivativesoffomnula(2)andsaltsthereofareusefulbecausetheycanbeusedasastartina 
compound for picolinamide derivatives of formula (1 ). sianing 

Production process of oico linic acid derivative represented by formula (2) 

[0068] The picolinic acid derivative of formula (2) according to the present invention may be specifically produced 

crZT"V"°"'" '"'""^^ ■ 2-3. However, it should be noted that thrs^pe oJ the 

present invention is not limited by these processes. ^ 
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[0069] In each picolinic acid derivative in scheme 2-1 , represents one or more same or different aikoxys having 
1 to 4 carbon atoms or haloalkoxys having 1 to 4 carbon atoms; R4 represents a hydrogen atom, an optionally substituted 
benzyl, an optionally substituted alkyi having 1 to 4 carbon atoms or alkanoyi having 1 to 4 carbon atoms; and X 
represents a halogen atom, preferably a chlorine, bromine or iodine atom. 

[0070] According to the process shown in scheme 2-1, a substituted 3-benzyloxy-2-hydroxymethylpyridlne repre- 
sented by fonnula (8). disclosed in EP 0208452 and EP 0304732, is oxidized in an inert solvent to give a substituted 
3-benzyloxypicollnicac|d represented by fomiula (9). Inert solvents include, for example, water. Oxidizing agents usable 
herein Include, for example, potassium permanganate and sodium bichromate. The reaction temperature may vary 
depending upon the type of the reaction and the reagent and solvent used. In general, however, the reaction is carried 
out at about - 20*C to 100*C, preferably about 50 to 100^*0. The reaction satisfactorily proceeds at a temperature of 
about 50 to 1 00^*0 to give the title compound in high yield. Next, catalytic hydrogenation or acid hydrolysis Is carried 
out to give a substituted 3-hydroxypicoIlnic acid of formula (10) or an acid addition salt thereof of fonnula (11). The 
catalytic hydrogenation or the acid hydrolysis can be easily carried out by a conventional method. 
[0071 ] Altematlvely. 6-substltuted 3-hydroxypicolinic acid or an acid addition salt thereof may be produced according 
to scheme 2-2. 

Sgheme 2-2 




(12) 



(13) 



(14) 



(15) 



EP1 134 214 A1 




(21) 



[0072] In each compound shown in scheme 2-2, Rg represents alkyl having 1 to 8 cartaon atoms; R7 represents an 
optionally substituted benzyl or optionally substituted alkyl having 1 to 4 carbon atoms; R9 represents alkoxy having 1 
to 4 carbon atoms or haloalkoxy having 1 to 4 carbon atoms; and R^q represents fonnyl, acetyl, trichloroacetyl, trifluor- 
oacetyl, chloroacetyl, propionyl, butyryl, isobutyryi, pivaloyi or phenoxyacetyl. 

[0073] Specifically, a 3-hydroxypicolinic acid represented by fomnuia (1 2) (a commercially available product may be 
used) is subjected to lower alkylation by a conventional esterification method. More specifically, the 3-hydroxypicolinic 
acid represented by fonnula (12) is treated with a con'esponding lower alcohol In the presence of an acid catalyst, or 
alternatively is treated with a lower alkyl hallde in the presence of a base in an inert solvent to give a 3-hydroxypicolinic 
ester of formula (13) in high yield. Here lower alkyl refers to alkyl having 1 to 8 carbon atoms, and suitable examples 
thereof include methyl, ethyl, n-propyl, isopropyl, n-butyl, and t-butyl. Acids usable as the acid catalyst Include, for 
example, hydrogen chloride, sulfuric acid, and p-toluenesulfonic acid. TTie inert solvent is not particularly limited, and 
examples thereof include N,N-dimethylformamide, dimethylsulfoxide. acetonltrile, dioxaneand tetrahydrofuran. Bases 
include: organic amines, such as triethylamine and pyridine; and inorganic bases, such as sodium carbonate and 
potassium carbonate. Lower alkyl halides include methyl Iodide, ethyl iodide, ethyl bromide, 1 -bromopropane, and 
1-bromobutane. Alternatively, a simpler method may be used. Specifically, the 3-hydroxypicolinic acid represented by 
fomnuia (1 2) may be treated with diazomethane or trimethylsilyldiazomethane in an inert solvent to give a methyl ester 
or may be treated with Isobutene in the presence of an acid catalyst to give a t-butyl ester. The temperature used in 
these esterification reactions may vary depending upon the type of the reaction and the reagent and the solvent used, 
in general, however, the reaction temperature is about -20'C to 100**C, preferably about 0 to 25'C. The reaction sat- 
isfactorily proceeds at this temperature to give the title compound in high yield. 

[0074] Next, a protective group is introduced into hydroxyl at the 3-position. The protective group is preferably re- 
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movable under reduction conditions or acidic conditions. Examples of suitable protective groups include benzyl, p- 
metfioxybenzyl, p-nitrobenzyl, methoxymethyl, methoxyethoxymethyl and diphenylmethyl. 

[0075] The compound (13) can be easily reacted with a corresponding halogenation reagent in an inert solvent in 
the presence of a base to convert the compound (13) to the compound of fomiula (14). In the case of diphenylmethyl. 
the treatment with diphenyldiazomethane in an inert solvent is an optimal method. Examples of inert solvents include 
N,N-dimethylformamide, dimethylsulfoxide, acetonitrile, dioxane, tetrahydrofuran and acetone. Bases include sodium 
hydride and potassium carbonate. The halogen atom in the halogenation agent refers to chorine, bromine or iodine. 
The reaction temperature is generally about 0 to 80'C, preferably about 25 to 50*C. 

[0076] The compound (14) can be easily converted, by a conventional method involving the oxidation of nitrogen 
located within the pyridine ring, to an N-oxide compound of fomiula (15). The N-oxide compound of formula (15). when 
heated together with an acylatlon agent, is once converted to an N-acyloxy compound, and then causes a conventional 
thermal rearrangement reaction to give a 6-acyloxy compound of fomiula (16). Specific examples of suitable acyls 
include acyls having a small number of carbon atoms, such as forniyl, acetyl, trichloroacetyi, trifluoroacetyl, propionyl 
butyryl and isobutyryl. Among them, acetyl is most preferred. Acylating agents include corresponding carboxylic an- 
hydnde or acid chloride, and, in the case of acetylation. acetic anhydride is most prefen-ed. Suitable reaction conditions 
are such that the reaction system is heated in the absence of a solvent or In the presence of an inert solvent (an inert 
solvent having a relatively high boiling point, such as toluene or xylene, being suitable) at 90 to ISCC. The 6-acyloxy 
compound of fomnula (1 6) may be deacylated under conventional basic conditions to give a 6-hydroxy compound of 
formula (17). 

[0077] Next, hydroxyl located at the 6-position of the 6-hydroxy compound of formula (1 7) is alkylated or haloalkylated 
to give a 6-alkoxy or 6-haioalkoxy compound of formula (1 8). In the case of methylation. diazomethane or trimethyls- 
ilyldiazomethane. which enables methylation under mild conditions, is suitable as an alkylation agent. In a general 
method, an alkylation agent, such as methyl iodide, dimethyl sulfate, methyl p-toluenesulfonate, ethyl bromide, diethyl 
sulfate, 1-bromopropane, 1 -bromobutane, or 1 -bromopentane, or a haloalkylation agent, such as chloroiodomethane 
or iodotrifluoromethane, is used in an inert solvent (for example. N,N-dimethylformamide, dimethylsulfoxide, or ace- 
tone) in the presence of a base (for example, sodium hydride, t-butoxypotassium or potassium carbonate). The reaction 
temperature Is in the range of about 0 to BO'C, preferably in the range of about 25 to 60'C. 
[0078] Finally, the removal of the protective group for hydroxyl at the 3-position and the deesterification of the carobxyl 
at the 2-positon can be easily earned out by conventional methods. Thus, a deesterification product of fomiula (19) a 
compound of fomiula (20) wherein the protective group at the 3-positon has been removed, and a 3-hydroxy-6-sub- 
stituted picolinic acid of fomiula (21 ) or an acid salt thereof can be obtained. 4,6-Oisubstituted 3-hydroxypicolinic acid. 
4,5-disubstituted 3-hydroxypicolinic acid, or an acid salt thereof may also be produced according to scheme 2-3. 

-xy- -""lie- — 

(22) (23) (24) <25) 
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[0079] In the compounds in scheme 2-3, the substituents R4, Rq, R9 and R^q are as defined above; and R9 represents 
alkoxy having 1 to 4 carbon atoms or haloalkoxy having 1 to 4 carbon atoms. 
55 [0080] Parts of the products in step 2-1 , compound of fomnula (22) are provided as a starting compounds, and are 
esterified and oxidized in the similar manner as used in connection with 3-hydroxy-6-substituted picolinic acid to give 
a picolinic ester of formula (23) which is then converted to an N-oxide compound of fonnula (24). The acylation is then 
carried out in the similar manner as in the case of 3-hydroxy-6-substltuted picolinic acid, and is subjected to a rear- 
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rangement reaction. In this case, both compounds of fomnula (25), wherein acyloxy has been rearranged to the 6-posi- 
toin, and a compound of formula (26), wherein acyloxy has been rearranged to the 5-position, are produced. These 
compounds can be easily separated by silica gel chromatography. In the similar manner as used above In connection 
with 3-hydroxy-6-substituted picolinic acid, these rearrangement products can be deacylated to give compounds of 
formulae (27) and (28), and. subsequently, alkylation or haloalkylation of hydroxyl at the 6-positlon or 5-position are 
carried out to give a 6-substituted compound of formula (29) and a 5-substituted compound of fonnula (30). 
[0081] Next, deesterification can be carried out by a conventional method to give a 6-substituted picolinic acid of 
fomiula (31 ) and a 5-substituted picolinic acid of fonnula (32) or an acid addition salt thereof. Thereafter, if necessary, 
the removal of the protective group for hydroxyl at the 3-posltion can be carried out by a conventional method to give 
a 4.6-disubstituted 3-hydroxypicolinic acid of formula (33) and a 4,5-disubstituted 3-hydroxypicolinic acid of formula 
(34) or an acid addition salt thereof. 

[0082] The picolinic acid derivatives of fomnula (2), except for the case where represents hydrogen or 4-methoxy, 
are novel compounds. Further, the picolinamide derivatives of formulae (5) to (7) have high hannfui organism control 
activity and thus are very useful as an intemriediate for the synthesis of drugs and agricultural chemicals. 
[0083] The amines of formula (4) are commercially available or may be produced by a conventional process. 
[0084] The reaction mixture containing the contemplated compound of the present invention can be purified by ex- 
traction, concentration, filtration, chromatography, recrystallization and other conventional means. 
[0085] According to a preferred embodiment of the present invention, the picolinic acid derivatives of formula (2) and 
salts thereof may be produced by oxidizing a substituted 2-hydroxymethylpyridine in an Inert solvent to give a 2-carboxyl 
compound and then optionally removing the protective group by catalytic hydrogenation or hydrolysis. In this case, 
compounds of fonnula (2), wherein represents 4-methoxy and R4 represents benzyl, are excluded from the scope 
of the present invention. 

[0086] Further, according to a preferred embodiment of the present invention, the picolinic acid derivatives of formula 
(2) and salts thereof may be produced by optionally Introducing a protective group into hydroxyplcollnic acid, converting 
the compound to an N-oxide compound, successively performing acylatlon and rean*angement to introduce acyloxy at 
the 6-position, and then optionally removing the protective group. In this case, R^ represents alkoxy having 1 to 4 
cartDon atoms or haloalkoxy having 1 to 4 carbon atoms which has been substituted at the 6-position. 
[0087] Further, according to a preferred embodiment of the present invention, the picolinic acid derivatives of formula 
(2) and salts thereof may be produced by optionally introducing a protective group into 3,4-disubstltuted picolinic acid, 
converting the compound to an N-oxide compound, successively perfonming acylatlon and rearrangement to introduce 
acyloxy at the 6-position or 5-position and then optionally removing the protective group. In this case, R^ represents 
alkoxys having 1 to 4 carbon atoms or haioalkoxys having 1 to 4 carbon atoms which may be the same or different 
and are substituted at the 4- and 5-positions or the 4- and 6-positions. 

EXAMPLES 

[0088] The following examples of picolinic acid derivatives represented by fonnulae (1) and (2) according to the 
present invention and salts thereof, preparation examples, and evaluation test examples further Illustrate the present 
Invention, but should not be construed as limiting the scope of the present invention. It should be noted thatthe examples 
of the present invention are illustrative only and conventional means may be applied according to the properties of the 
picolinic acid derivatives clarified by the present invention to perform synthesis, extraction, purification, and utilization. 

Production examples 

Example 1 

3-Hydroxy-4'-phenoxypicolinanilide: 

[0089] 3-Hydroxyplcolinic acid (1 .39 g, 1 0.0 mmoi) and 1 .95 g (1 2.0 mmol) of cartsonyldiimidazole were mixed into 
anhydrous N,N-dlmethylfonnamide (hereinafter referred to as "DMF") to prepare a suspension (30 ml). An anhydrous 
DMF solution (25 ml) of 1,86 g (10.0 mmol) of 4-phenoxyaniline was added dropwise to this suspension, and the 
reaction was allowed to proceed at room temperature ovemight. Water (50 ml) was added to the reaction mixture, 
followed by extraction with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate, and the dried 
organic layer was concentrated under the reduced pressure. The residue was purified by column chromatography on 
silica gel (ethyl acetate-n-hexane) to give 1 .24 g (yield 41%) of the title compound. 
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Example 2 

3-Hydroxy-4'-benzylpicolinanilide: 

[0090] The procedure of Example 1 was repeated, except that 4-phenoxyaniiine was changed to 4-benzylanillne. 
Thus, the title compound was prepared. 

Example 3 

3-Hydroxy-4'-{2",6"-di-sec-butylphenoxy)picollnanillde: 

[0091] The procedure of Example 1 was repeated, except that 4-phenoxyaniline was changed to 4-(2'.6*-dl-sec- 
butylphenoxy)aniline. Thus, the title compound was prepared. 

Example 4 

3-Hydroxy-4'-{4"-t-butylphenoxy)picollnanHide: 

[0092] The procedure of Example 1 was repeated, except that 4-phenoxyaniline was changed to 4-(4'-t-butylphe- 
noxy)anlllne. Thus, the title compound was prepared. 

Example 5 

3-Hydroxy-4'-(2".4"-di-t-butylphenoxy)picoiinanilide: 

[0093] The procedure of Example 1 was repeated, except that 4-phenoxyaniline was changed to 4-(2',4'-di-t-butyl- 
phenoxy)aniline. Thus, the title compound was prepared. 

Example 6 

3-Hydroxy-4'-{3"-trifluoromethylphenoxy)picolinanillde: 

[0094] The procedure of Example 1 was repeated, except that 4-phenoxyaniline was changed to 4-(3'-trifluorometh- 
ylphenoxy)an!line. Thus, the title compound was prepared. 

Example 7 

3-Hydroxy-N-cyclohexylpicollnamide: 

[0095] The procedure of Example 1 was repeated, except that 4-phenoxyaniline was changed to cyciohexylamine. 
Thus, the title compound was prepared. 

Example 8 

3- Ben2yloxy-4-methoxy-4'-phenoxypicolinaniiide: 

[0096] 3-8enzyloxy-4-methoxypicolinlc acid (0.65 g, 2.5 mmol) and 0.50 g (3.0 mmol) of carbonylditmidazole were 
mixed into anhydrous OMF to prepare a suspension (8 ml). An anhydrous DMF solution (2 ml) of 0.56 g (3.0 mmol) of 

4- phenoxyaniline was added dropwise to this suspension, and a reaction was allowed to proceed at room temperature 
overnight. Water (10 ml) was added to the reaction mixture, followed by extraction with ethyl acetate. The organic layer 
was dried over anhydrous sodium sulfate, and the dried organic layer was concentrated under the reduced pressure. 
The residue was purified by column chromatography on silica gel (ethyl acetate-n-hexane) to give 0.76 g (yield 71%) 
of the title compound. 
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Example 9 

3-Hydroxy-4-methoxy-4'-phenoxypicolinanllide: 

[0097] 3-Ben2yloxy-4-methoxy'4'-phenoxyplcolinanilide (0.64 g, 1 .5 mmol) was mixed with ethanol (4 ml) to prepare 
a suspension. To this suspension was added 64 mg of 1 0% palladiumH^arbon. The mixture was subjected to catalytic 
reduction under atmospheric conditions overnight. The reaction solution was filtered, and the filtrate was concentrated 
under the reduced pressure. The residue was dissolved In a water-methanol mixed solution, and was recrystalllzed to 
give 0.41 g (yield 81%) of the title compound. 

Example 10 

3-Hydroxy-4-methoxy-4'-(4--t-butylphenoxy)-picolinanilide: 

[0098] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyanlline was changed to 4-(4'-t- 
butylphenoxy)anliine. Thus, the title compound was prepared. 

Example 11 

3-Hydroxy-4-methoxy-3*-phenoxyplcoilnanllide: 

[0099] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 3-phenoxy- 
anlline. Thus, the title compound was prepared. 

Example 12 

3-Hydroxy-4-methoxy-2*-phenoxypicolinanlIide: 

[0100] The procedure of Examples 8 and 9 was repeated, except that 4-phencxyaniline was changed to 2-phenoxy- 
aniline. Thus, the title compound was prepared. 

Example 13 

3-Hydroxy-4-methoxy-4'-benzylpicolinanilide: 

[0101] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 4-benzy- 
laniline. Thus, the title compound was prepared. 

Example 14 

3-Hydroxy-4-methoxy-4'-phenylthlopicolinanilide: 

[01 02] The procedure of Examples 8 and 9 was repeated, except that 4i)henoxyaniline was changed to 4-phenylth- 
ioanillne. Thus, the title compound was prepared. 

Example 15 

3-Hydroxy-4-methoxy-4'-(4"-methoxyphenoxy)-picollnanilide: 

[0103] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 4-(4*-meth- 
oxyphenoxy)aniline. Thus, the title compound was prepared. 

Example 16 

3-Hydroxy*4-methoxy-3*-trrfluoromethyl'4*-(4"-trifluoromethylphenoxy)picolinaniIide: 



[0104] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 3-trifluor- 
omethyl-4-(4'-trifluoromethylphenoxy)aniline. Thus, the title compound was prepared. 
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Example 17 

3-Hydroxy-4-methoxy-4*-(4"-phenylphenoxy)-picolinani(ide: 

[0105] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyanilln9 was changed to 4-(4*-phe- 
nylphenoxy)aniline. Thus, the title compound was prepared. 

Example 18 

3-Hydroxy-4-methoxy-4*-(4"-methylphenoxy)-picolinanllide: 

[01 06] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 4-(4'-meth- 
ylphenoxy)anlline. Thus, the title compound was prepared 

Example 1 9 

3-Hydroxy-4-methoxy-4'-{4"-methylphenoxy)-3*-trifluoromethylpicollnanilide: 

[0107] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 4-(4*-meth- 
ylphenoxy)-3*trifluoromethylaniline. Thus, the title compound was prepared. 

Example 20 

3-Hydroxy-4-methoxy-2'-methoxy-4*-phenoxypicolinanilide: 

[01 08] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyanlline was changed to 2-methoxy- 
..4-phenoxyanliine. Thus, the title compound was prepared. 

Example 21 

3- Hydroxy-4-methoxy-3'-chloro-4*-phenoxyplcolinanilide: 

[0109] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyanillne was changed to 3-chloro- 

4- phenoxyaniline. Thus, the title compound was prepared. 

Example 22 

3-Hydroxy-4-methoxy-4'-phenoxy-3*-trifluorDmethyl-picoIinanillde: 

[0110] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 4-phenoxy- 
3-trifluoromethylaniline. Thus, the title compound was prepared. 

Example 23 

3- Hydroxy-4-methoxy-3*-methyl-4'-phenoxypicollnanilide: 

[0111] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 3-methyl- 

4- phenoxyanillne. Thus, the title compound was prepared. 

Example 24 

3- Hydroxy-4-methoxy-2'-methoxy-4*-{4"-methyl-phenoxy)picolinaniIide: 

[01 1 2] The procedure of Examples 8 and 9 was repeated, except that 4-phenoxyaniline was changed to 2-methoxy- 

4- (4'-methylphenoxy)aniline. Thus, the title compound was prepared. 
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Example 25 

3-Hydroxy-4-methoxy-4'-{2",4"-di-t-butylphenoxy)picolinanilide: 

Sint^ niT"^''"^*''""^'''''^ ^''^ ^''-'^ ^"'^ g (1 -42 mmol) of cartjonyldiimidazole were 
mixed m o DMF to prepare a suspension (5 ml). An anhydrous DMF solution (1 ml) of 0.35 g (1 .18 mmol) of 4.(^ 4^ 
d.-t.buty phenoxy)anihne was added dropwise to this suspension, and a reaction was allowed to proceed at room 

organic layer was dned over anhydrous sodium sulfate, and the dried organic layer was concentrated under the reduced 
Ssl^ro^th^r cZS" - ~hexane) to g^^^/g 

Example 26 

3-Hydroxy-4-methoxy-4'-(3"-trifluoromethylphenoxy)picolinanilide: 

fr^'*L'^"i!'"^"""°''°"'^"'^'^^^"°'^^^""'"^ ' ^ 9' ^"^"'J 0- 15 9 (0.72 mmol) of dicyclohexylcarbodiimide 
were added to a suspension (5 ml) of 0. 1 0 g (0.59 mmol) of 3-hydroxy-4-methoxypicollnic acidTn anhy^ fus pyrire 
and a reaction was allowed to proceed at 90-C for 3 hr The reaction mixture was cooled, and was then f3 ^e 
hl^te was concentrated under the reduced pressure. To the concentrate was added 5 m of 0.5 M hydrocSc add 
The mixture was vigorously stirred. The resultant precipitate was collected by filtration, was washed Lh 5 ml of cofd 
25^0?:^:^ coZrr - ^"'^ — e, to givi^o!.s'g1yi:id 

Example 27 

3-Hydroxy-4-methoxy-4'-(3",5"-di-t-butylphenoxy)picolinanilide: 

fnVfi J!!^^J°^fr °' '^P^^*^^' ^^^^ 4-(3'-trifluoromethylphenoxy)anillne was chanqed 

to 4-(3".5'-di-t-butylphenoxy)aniline. Thus, the title compound was prepared. cnanged 

Example 28 

3-Hydroxy-4-methoxy-3'-chloro-4'-(4"-chlorophenoxy)picolinanilide: 

toV-fJlomi S'^^H^'^H ' ^'T'"?- "'''^'P' '^^^ 4-<3--trifluoromethylphenoxy)aniline was changed 

to 3-chloro-4-(4 -chlorophenoxy)aniline. Thus, the title compound was prepared. 

Example 29 

3-Hydroxy-4.methoxy-4'-(4"-methoxyphenoxy)-3'-methylpicolinanilide: 

idd'Ind^So'S^sZm^S^ f ^ "^'^^ °' 3-benzylcxy^methoxypicolinic 

Si HCI fO 29 o 1 S ri^? of -hydroxybenzotna^ole were mixed into chloroform to prepare a suspension (8 ml). 

at^O C to this suspension. Thereafter, a reaction was allowed to proceed at mom temperature overnight The reSn 
mixture w^a,ncentratedunderthe reduced pressure. Theconcentrate was dissolved in chlorofom,?^ 

t?aiveT4r« :f?l r r^''"'" "^'"^ ^^^'^^^ =^«graphy on silba gel (clrofo^) 

?l?Jf^n ^ \^ suspension was added 30 mg of 1 0% palladiumK^arbon. The mixture was subjected to catalytic 
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Example 30 

3-Hydroxy-4-methoxy-N-{1 '-(1 -naphthyl)ethyl)-picolinamide: 

[0118] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anillne was changed to 1- 
(1 -naphthyl)ethylamine. Thus, the title compound was prepared. 

Example 31 

3-Hydroxy-4-methoxy-3*-chloro-4'-(4"-methoxyphenoxy)picolinanillde: 

[0119] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to 
3-chloro-4-(4'-methoxyphenoxy)aniline. Thus, the title compound was prepared. 

Example 32 

3-Hydroxy-4-methoxy-3'-chtoro-4'-{4"-methylphenoxy)picoilnanllide: 

[0120] The procedure of Example 29 was repeated, except that 4.(4'.methoxyphenoxy)anillne was changed to 
3-chloro-4-(4'-methyiphenoxy)aniline. Thus, the title compound was prepared. 

Example 33 

3-Hydroxy-4-methoxy-3'-methyl-4'-(4"-methylphenoxy)picollnanillde: 

[01 21 ] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to 3-me- 
thyl-4-(4'-methylphenoxy)aniline. Thus, the title compound was prepared. 

Example 34 

3-Hydroxy-4-methoxy-4'-(4"-trifluoromethoxyphenoxy)plcoiinanilide: 

[0122] The procedure of Example 29 was repeated, except that 4-(4'.methoxyphenoxy)aniltne was changed to 4- 
(4'-trifluoromethoxyphenoxy)aniline. Thus, the title compound was prepared. 

Example 35 

3-Hydroxy-4-methoxy-4'-(3"-trjfluoromethoxyphenoxy)plcolinanllide: 

[0123] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)anlline was changed to 4- 
(3 -trifluoromethoxyphenoxy)aniline. Thus, the title compound was prepared. 

Example 36 

3-Hydroxy-4-methoxy-4'-(4"-methylphenoxy)-2*-trifluoromethy!picolinanilide: 

[0124] The procedure of Example 29 was repeated, except that 4-(4*-methoxyphenoxy)anlline was changed to 4- 
(4*-methylphenoxy)-2-trif!uoromethylanlllne. Thus, the title compound was prepared. 

Example 37 

3-Hydroxy-4-methoxy-2V4'-di(4"-methylphenoxy)pk:olinanilide: 

[01 25] The procedure of Example 29 was repeated, except that 4.(4^methoxyphenoxy)aniline was changed to 2.4-di 
(4'-methylphenoxy)anlline. Thus, the title compound was prepared. 
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Example 38 

3-Hydroxy-4-methoxy-3\5'-di-t-butylpicoiinanillde: 

[0126] The procedure of Example29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to 3,5-di- 
t-butylaniline. Thus, the title compound was prepared. 

Example 39 

3-Hydroxy-4-methoxy-4*-ben2yloxypicoiinanillde: 

[0127] 4-Benzyloxyaniline hydrochloride (0.21 g. 0.87 mmol), 0.15 g (0.73 mmol) of 3-hydroxy-4-methoxypicol}nic 
acid hydrochloride, 0.15 g (1 .10 mmol) of 1 -hydroxybenzotrlazole. and 0.16 g (1 .10 mmol) of triethylamine were mixed 
into chlorofomi to prepare a suspension (2 ml). A chlorofomi solution (2 ml) of WSCI-HCI (0.21 g, 1 .10 mmol) and 0.11 
g (1 .1 0 mmol) of triethylamine were added dropwise at -20*C to this suspension, and a reaction was then allowed to 
proceed at room temperature overnight. The reaction mixture was concentrated under the reduced pressure. The 
concentrate was redissolved in chlorofomi. The solution was washed with saturated brine, and was then dried over 
anhydrous sodium sulfate. The dried solution was concentrated under the reduced pressure. The residue was purified 
by column chromatography on silica gel (chloroform) to give 0.15 g (yield 59%) of title compound. 

Example 40 

3-Hydroxy-4-methoxy-3'-benzyloxypicolinanillde: 

[0128] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
3-benzyloxyaniline. Thus, the title compound was prepared. 

Example 41 

3-Hydroxy-4-methoxy-3*-(3-pyridyl)picoljnanlllde: 

[0129] The procedure of Example 39 was repeated, except that 4-benzyloxyanlline hydrochloride was changed to 
3-(3-pyridyl)anillne. Thus, the title compound was prepared. 

Example 42 

3-Hydroxy-4-methoxy-N-cyclododecylpicolinamide: 

[0130] The procedure of Example 39 was repeated, except that 4-benzyloxyanHlne hydrochloride was changed to 
cyclododecylamine. Thus, the title compound was prepared. 

Example 43 

3-Hydroxy-4-methoxy-N-cyclooctylpicolinamide: 

[0131] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
cyclooctylamine. Thus, the title compound was prepared. 

Example 44 

3- Hydroxy-4-methoxy-4*-(phenylamino)picollnanHlde: 

[0132] The procedure of Example 39 was repeated, except that 4-benzyloxyanillne hydrochloride was changed to 

4- phenylaminoanillne. Thus, the title compound was prepared. 
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Example 45 

3-Hydroxy-4-methoxy-N-{ 1 -adamantyl)picolinamide: 

[0133] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
1-adamantaneamine. Thus, the title compound was prepared. 

Example 46 

3- Hydroxy-4-methoxy-4*-(4-morphollnyl)plcolinanilide: 

[0134] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- moiphollnoaniIine. Thus, the title compound was prepared. 

Example 47 

3-Hydroxy-4-methoxy-N-(1-adamantanemethyl)picolinamide: 

[0135] The procedure of Example 39 was repeated, except that 4-ben2yloxyaniline hydrochloride was changed to 
1-adamantanemethylamlne. Thus, the title compound was prepared. 

Example 48 

3-Hydroxy-4-methoxy-3'-methyl-4'-(3"-trifluoromethylphenoxy)picolinanilide: 

[0136] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
3-methyl-4-{3'-tr!fluoromethylphenoxy)aniline. Thus, the title compound was prepared. 

Example 49 

3- Hydroxy-4-methoxy-4'-cyclohexytpicolinanilide: 

[0137] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- cyclohexylaniline. Thus, the title compound was prepared. 

Example 50 

3-Hydroxy-4-methoxy-N-(4'-benzo-15-crown-5-yl)picolinamide: 

[0138] The procedure of Example 39 was repeated, except that 4.benzyloxyaniline hydrochloride was changed to 
4'-aminoben2o-15-crown-5. Thus, the title compound was prepared. 

Example 51 

3-Hydroxy-4-methoxy-(3',4'-ethylenedioxy)picollnanilide: 

[0139] The procedure of Example 39 was repeated, except that 4.benzyloxyaniline hydrochloride was changed to 
3,4-ethylenedioxyaniline. Thus, the title compound was prepared. 

Example 52 

3- Hydroxy-4-methoxy-N-( 1 ••benzylpiperidin-4'-yl)picolinamide: 

[0140] The procedure of Example 39 was repeated, except that 4-ben2yloxyaniline hydrochloride was changed to 

4- amino-1 -benzylpiperidine. Thus, the title compound was prepared. 
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Example 53 

3-Hydroxy-4-methoxy-N-{2'-(1-cyclohexenyl)ethyl)piconnamlde: 

[0141] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

2- (1-cyclohexenyl)ethyiamine. Thus, the title compound was prepared. 

Example 54 

3- Hydroxy-4Hnethoxy-4'-(4"-nitrophenoxy)picolinanilide: 

[0142] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- (4'-nitrophenoxy)aniline. Thus, the title compound was prepared. 

Example 55 

3-Hydroxy-4-methoxy-2V6'-dimethyl-4*-phenoxypicolinanilide: 

[0143] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
2,6-dimethyl-4-phenoxyaniljne. Thus, the title compound was prepared. 

Example 56 

{2'-Trans)-3-hydroxy-4-methoxy-N-(2'-phenylcyclopropyl)picolinamide: 

[0144] The procedure of Example 39 was repeated, except that 4-ben2yloxyaniline hydrochloride was changed to 
trans-2-phenylcycIopropylamine hydrochloride. Thus, the title compound was prepared. 

Example 57 

3-Hydroxy-4-methoxy-N-cycIoheptylpicolinamlde: 

[0145] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
cycloheptylamine. Thus, the title compound was prepared. 

Example 55 

3- Hydroxy-4-methoxy-4*-(4"-N-isopropylaminophenoxy)picolinanilide: 

[0146] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- (4*-N-isopropylaminophenoxy)aniline. Thus, the title compound was prepared. 

Example 59 

3-Hydroxy-4-methoxy-N-cyclohexylpicolinamide: 

[0147] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
cyctohexylamine. Thus, the title compound was prepared. 

Example 60 

3-Hydroxy-4.methoxypicollnanilide: 

[0148] The procedure of Example 39 was repeated, except that 4-benzyioxyaniline hydrochloride was changed to 
aniline. Thus, the title compound was prepared. 
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Example 61 

3- Hydroxy-4-methoxy-4*-chloropicollnanilide: 

[01 49] The procedure of Example 39 was repeated, except that 4.benzyloxyaniHne hydrochloride was changed to 

4- chloroaniline. Thus, the title compound was prepared. 

Example 62 

3- Hydroxy-4-methoxy-4*-(4"-amlnophenoxy)plcollnanilide: 

[0150] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- (4'-amlnophenoxy)anlline. Thus, the title compound was prepared. 

Example 63 

3-Hydroxy-4-methoxy-N-{2*-cyclohexylethyl)plcolinamide: 

[0151] The procedure of Example 39 was repeated, except that 4-ben2yloxyaniline hydrochloride was changed to 

2- cyclohexylethylamine. Thus, the title compound was prepared. 

Example 64 

3- Hydroxy-4-methoxy-4'-ben2oylpicolinanillde: 

[0152] The procedure of Example 39 was repeated, except that 4-benzyloxyaniiine hydrochloride was changed to 

4- aminoben2ophenone. Thus, the title compound was prepared. 

Example 65 

3-Hydroxy-4-methoxy-N-(Mndanyl)picolinamide: 

[0153] The procedure of Example 39 was repeated, except that 4-benzyloxyanlline hydrochloride was changed to 
1 -aminoindan. Thus, the title compound was prepared. 

Example 66 

3-Hydroxy-4-methoxy^N-{r,2',3\4'-tetrahydronaphtho-r-yl)picolinamide: 

[0154] The procedure of Example 39 was repeated, except that 4-benzyloxyanillne hydrochloride was changed to 
1 ,2,3,4-tetrahydro-1-naphthylamine. Thus, the title compound was prepared. 

Example 67 

3-Hydroxy-4-methoxy-N-ben2ylpicollnamide: 

[0155] The procedure of Example 39 was repeated, except that 4-benzyloxyanillne hydrochloride was changed to 
benzylamine. Thus, the title compound was prepared. 

Example 68 

3-Hydroxy-4-methoxy-N-phenetylpicollnamide: 

[01 56] The procedure of Example 39 was repeated, except that 4-benzyloxyanlllne hydrochloride was changed to 
phenetylamine. Thus, the title compound was prepared. 
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Example 69 

3-Hydroxy-4-methoxy-N-(V-phenylethyl)picolinamide: 

[0157] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
a-methylbenzylamine. Thus, the title compound was prepared. 

Example 70 

3-Hydroxy-4-methoxy-N-(1'-methy!-1*-phenylethyl)picollnamide: 

[0158] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
1 -methyl-1-phenylethylamlne. Thus, the title compound was prepared. 

Example 71 

3- Hydroxy-4-methoxy-N-(4'-phenoxybenzyl)picollnamide: 

[0159] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- phenoxybenzylamine. Thus, the title compound was prepared. 

Example 72 

3- Hydroxy-4-methoxy-4'-phenetyloxypicolinanillde: 

[0160] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 

4- phenetyloxyaniiine. Thus, the title compound was prepared. 

Example 73 

3- Hydroxy-4-methoxy-4*-(4"-lsobutyrylpiperazin-1"-yl)picolinanilide: 

[0161] The procedure of Example 39 was repeated, except that 4-benzyloxyaniiine hydrochloride was changed to 

4- (4*-isobutyrylpiperazin-1'-yl)aniline. Thus, the title compound was prepared. 

Example 74 

3-Hydroxy-4-methoxy-N-(V-homopiperidinyl)picolinamlde: 

[0162] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
1 -homopiperidinylamine. Thus, the title compound was prepared. 

Example 75 : 

3-Hydroxy-4-methoxy-N-(cyclohexylmethyl)picolinamide: 

[0163] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
cyclohexylmethylamine. Thus, the title compound was prepared. 

Example 76 

(2'-Trans)-3-hydroxy-4-methoxy-N-(2*-methylcyclohexyl)picoiinamide: 

[0164] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
trans-2-methylcyclohexylamine. Thus, the title compound was prepared. 
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Example 77 

(2'-Cis)-3-hydroxy-4-methoxy-N-(2'-methylcyclohexyl)picolinamide: 

s [01651 The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was ch^nnoH t« 
cis-2-methylcyclohexylamine. Thus, the title compound was prepared. nyarochlonde was changed to 

Example 78 

10 3-Hydroxy-4-methoxy-N-(4'-methylcyclohexyl)picolinamide: 

i^^H . ^? r^^'f ^'^""^^^ '^P^^'"^' ^"""P^ 4-ben2yloxyaniline hydrochloride was chanaed to 

4.methyfcyclohexylannine. Thus, the title compound was prepared. cnanged to 

'5 Example 79 

3-Hydroxy-4-methoxy-N-cyclopentylpicollnamrde: 

Example 80 

3-Hydroxy-4-methoxy-N-cyclopropylpicolinamide- 

25 

Example 81 

3-Hydroxy-4-methoxy-N-cyclobutylpicolinamide: 

Example 82 

3-Hydroxy-4-methoxy-N-(sec-butyl)picollnamide: 
Example 83 

^5 3-Hydroxy-4-methoxy-N-(n'hexyl)picollnamide: 

5" Example 84 

3-Hydroxy-4-methoxy-N-(4'-hydroxycyclohexyl)picolinamide: 

55 TZllJ^^ ^"^r. ^'^"'^ '^P^^'^^' ^^^«P' 4^,enzyloxyaniline hydrochloride was chanaed to 

55 4-hydroxycycionexylamine. Thus, the title compound was prepared. ocnionae was cnanged to 



30 
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Example 85 

3-Hydroxy-4-methoxy-N-(2*-hydroxycyclohexyl)picollnamide: 

[01731 The procedure of Example 39 was repeated, except that 4.benzyloxyanlline hydrochloride was chanqed to 

2- hydroxycyclohexylarTiine. Thus, the title compound was prepared. 

Example 86 

3- Hydroxy-4-methoxy-N-(n-octyl)picollnamide: 

[0174] The procedure of Example 39 was repeated, except that 4-ben2yloxyaniline hydrochloride was changed to 
n-octylamine. Thus, the title compound was prepared. 

Example 87 

3-Hydroxy-4-methoxy-N-(n-heptyl)picolinamide: 

[0175] The procedure of Example 39 was repeated, except that 4.benzyloxyanlline hydrochloride was chanqed to 
n-heptylamine. Thus, the title compound was prepared. 

Example 88 

3-Hydroxy-4-methoxy-N-(3V3'-dimethylbutyl)picolinamjde: 

[0176] The procedure of Example 39 was repeated, except that 4-benzyloxyaniline hydrochloride was changed to 
3,3-dimethylbutylamine, Thus, the-title compound was prepared. 

Example 89 

3-3enzyloxy-6-methoxy-4'-phenoxypjcolinanillde: 

[0177] The procedure of Example 29 was repeated, except that 3.ben2yloxy^.methoxyp{colinic acid was changed 
to 3.benzyloxy.6-methoxypicollnic acid. The product was concentrated and dried under the reduced pressure in the 
same manner as in Example 29. Finally, the residue was purified by column chromatography on silica gel (chloroform) 
Thus, the title compound was prepared (yield 57%). 

Example 90 

3-Hydroxy-6-methoxy-4'-phenoxypicollnanilide: 

[0178] 3-8enzyloxy-6-methoxy^'.phenoxypicolinanillde was suspended in 5 ml of ethanol. 10% palladium-carbon 
(30 mg) was added to the suspension. The mixture was subjected to catalytic reduction under atmospheric conditions 
overnight. The reaction solution was filtered, and the filtrate was concentrated under the reduced pressure The residue 
was then punfied by column chromatography on silica gel (chlorofomi) to give the title compound (yield 83%). 

Example 91 

3-Hydroxy-6-methoxy-N-cyclohexylpicolinamide: 

[0179] The procedure of Example 29 was repeated, except that 3.ben2yloxy-4.methoxypicollnic acid was changed 
to 3.benzyloxy.6-methoxypicoiinic acid and 4.(4'-methoxyphenoxy)aniline was changed to cyclohexylamine Thus the 
title compound was prepared. u*.,uic 
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Example 92 

3-Hydroxy-4,6-dimethoxy-4'-phenoxypicolinanilide: 

J0180] The pro^diire of Example 29 was repeated, except that 3-ben2yloxy-4-methoxypicolinlc acid was chanaed 
to3-ben^yloxy-4.Jd.methoxypicoli^lcacidand4-(4^methoxyphenoxy)anlIlnew^^ 

the title compound was prepared. yaimnic. mus, 

Example 93 

3-Hydroxy-4,5-dimethoxy-4'-phenoxyplcolinanilide: 

to 3^bL J,n'JT?H "''.h' ^^Peated. except that 3-ben2yloxy-4-methoxyplcolinic acid was changed 

IhTtSprn™^ 

Example 94 

3-Benzyloxy-4-methoxypicollnicacid: 
[0182] 

9' 70 °f DMF. To the solution was added 8 7 

g (0.21 a mol) Of sodium hydride (60% in mineral oil). The mixture was stirred under ice cooling for 30 mrsenzyl 
bromide (37.3 g. 0.218 mol) was added dropwise to the reaction solution under ice cooling, and a reaction S 
anowed to proceed at room temperature overnight. The reaction solution was poured into Tee water foSwed by 
extraction wrth ethyl acetate. The organic layer was washed with water, and was dried over anhydrous sodiur^ 
suMe. The solvent was removed by distillation under the reduced pressure. The reddish brown oiUhus obt^ed 
^ t ^\^ZTl 1° Chromatography on silica gel (Wako Gel C-200. n-hexane-ethyl acetate) to giveTl 6 

g (yield 97%) of 3-benzyloxy-2-methyl-4-pyrone «»ceiaie, to give 41 .5 

1H-NMR (CDCI3): 5 = 2.07 (s, 3H). 5.14 (s, 2H), 6.35 {1H. d), 7.28-7.39 (m. 5H), 7.58 (d 1H) 

i 00 ^""""""'^ ^""^ ^° °^ to 3-benzyloxy-2-methyl-4-pyrone (40 6 a 

thi rLTcL?' """"T '^"P^"*"" ' --tio?:nilre was co«ed ul'; 

the reduced pressure. The precipitate was filtered, and was then washed with a minor amount of ethyl acetate to 
r °' 3-benzyloxy-2-methy,.4-pyridone as a light yellow coastal. The same compound waraL oSS 
7" 7 ^d^T13 13 (JuH) ^ = ^-^^ 2^)- il 1H). 7.22 730 (m ^H, 

(3) 3-3enzyloxy-2-methyl-4-pyridone (21 .5 g, 0.1 0 mol) was suspended in methanol-acetonitrile (1 • 9 v/v 400 mO 
Diisopropytethylamine (18.1 g. 0.14 mol) was added to the suspension. The mixture was then sti' ed A 2 0 M 
solution (70 ml) of tetramethylsilyldiazomethane In n-hexane was added dropwise to the mix^SJe and a l^Son 
was allowed to proceed at room temperature overnight. The reaction solution was concentrated unde the redu eS 
pressure. The concentrate was applied to column chromatography on silica gel (Wako Gel C-200 n hexane-emv^ 
acetate) to give 1 7^3 g (yield 76%) of 3-benzyloxy-4-methoxy-2-methylpyridine. ^H-NMR (CDCy 5 = 2 34 (s 3hI 
3.84 (s. 3H), 4.91 (s. 2H), S.66 (IH.d). 7.24-7.38 (m, 5H), 8 08 (d 1H) ^ 

bl!S'^^lT'°'^S ^ ° 9) ^^^"'"^'^ 200 ml of dichloromethane. m-Chloroper- 

benzoic acd (20.7 g) was added to the solution under ice cooling, and a reaction was allowed to proceed at room 

mZT: ''''''' ^^"^^^ -^"-^^^ sodium ydrogensui^^^^^^ 

11 " nH H '"T ''T'"^ '"''""^ hydrogencarbonate solution, and the washed reaction product was dried 

ml) was added to 35.5 g of the concentrate as a light yellow oil. and a reaction was allowed to proceed at 100'C 
0 one hr. Ethanol (100 ml) was then added thereto, and the mixture was further refluxed for one rThe^eacSon 

anol was added to the concentrate, and the mixture was sUrred at BOX for one hr. The reaction solution was 
«.ncentrated under the reduced pi^ssure. The concentrate was extracted with chlorofom.. The extract wts washS 
with saturated bnne. and was then dried over anhydrous sodium sulfate, followed by concentration under thi 
reduced pressure to give 19.6 g (yield 80%) of 3-benzyloxy-2-hydroxymethyi-4.methoxypyrne a^a vJ^^^^^^^ 
brown so,,.. iH-NMR (COC.3): 5 = 3.89 (s. 3H). 4.56 (3. 2H). 4.97 (s. H), 6^77 (d. 1 H,.'T4^^6 (m 5H) I 5 
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Example 95 
3-Hydroxy-4-methoxypicolinicacid: 



m.n^ The reaction solution was filtered under the rfduceTp S Their ' ^^^^^ 30 

pressure to g.e 2.8 g (yield 81.6%) of the trtle compound aTXess polde!^ ""'^^^'^^ ^^'^"'^^^ 



Example 96 

3-Hydroxy-4<methoxypicolinic acid hydrochloride: 



[0184] 3-3en2yloxy-4-methoxypicolinic ac\ci ^ «\ ^- . 

acid (2 ml) was added to the sXi ^he Jl'e ^^^^^^ 100 ml of methanol. Concentrated hydrochloric 

concentrated underthereducedpressure. The Se w^^^^^^^ action soLon ^ 

of title compound as colorless powder. recrystallized from water-ethanol to give 3.6 g (yield 54.8%) 



Example 97 

IVIethyl3-benzyloxy-6-methoxy-picolinate: 
[0185] 



i;iortj~ 

proceed at room temperature overnight TL reacfon s^Z^^^^ ^""^ ^ -^^^^^^ was allowed to 

Methylene chloride (100 ml) and water (100 m^) werrth^ndded tl T"""'"^'"' ""'^^ '''^^'^ P^«««"re. 
aqueous layer was then extracted with methyLeThltridp -^ concentrate to conduct extraction The 

and was concentrated under the reduced pre^surV??;?!^^ organic layer was dried over magnesium sulfate 
gel (ethyl acetate-hexane) to g^,e 2.3 g S4lS;IJ IXkS"' f'"""^" ''^ chromatography on sS 

3H). 7.37 (dd. 1 H). 7.43 (dd. 1 H). 8.28 (dd 1 H) ^ 3-hydroxyp«:olinate. 'H-NMR (CDCI3): S = 4 06^ 

-assium carbonate (3.4 g) and 3.4 

overnight. The reac^on solution was then refluxed C hr rso mn ^^^P^-^ure 
neutralized with 1 N hydrochloric add. followed by concen'ti^n JlT^^ '"'^"^^ ««« 

and w«er were added to the residue. The organto layrw^ S^^^^^^^ '^^^'^y'^"^ chloride 

under the reduced pressure. The dried organfc laye^wLTen n!! H ^"'^ '^en dried 

(3) Methyl 3-bentlo;;ypicol Late (2 O^Lr^' ' ^H) 
byacetyla.onto^iv^'LtC^^^^^^ 

(4) Hyl^^S^^^^^^^^^^^ ^H)^^^ 1 H). 7.34 - 7.44 (m, SH) 
Potassium cart,onate^(,.4,.a^Ste^^^^^^^^^^^^^ 

reaction solution was neutralized with 1 N hydroch o^acTd ^Jd wST ' '^°°''"9. ^^^e 

Methylene chloride and water were then added to Sie cTnltlZ "^"^ '^""'^^ P^^^^^e- 

dned over magnesium sulfate, and the dried orglTc (ayeTr^^^^^^^ '^V^^ was 

The rescue was purified by column chromatography (iSmlTn?^^^ '''' P^«««"^e- 
compound. ^ ^P"y (chlorofofm-methanol) to give 0.28 g (yield 49%) of the title 
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Example 98 

3-Benzyloxy-6-methoxy-picolinicacid: 



for 3 hr. The reaction solution was then adiustedTpH 3 bw^^^^^ « room teTpeSu" 

collected by filtration to give 1 2 mg (yield ^%) of ^h^ tL l^^^oZ'''' " '^'"'^"''^ 

precipitate was 



Example 99 

Methyl S-hydroxy-e-methoxy-plcolinate; 
[0187] 



methanol) ,o g„, 240 mg (ywa 76%) of m, title oompouM ^ ""omatography on »|ica ge, (ohlo^toTO. 



Example 100 

3-Hydroxy.6-methoxypicoIinic acid: 
[0188] 



Sdetr f.^^^^^^ . . . Of .ethanoi. . . . sodium 

hr. The reaction solution was adjusted to pH 3 by L alit^^fo M h T '° temperature for 3 

by f.ltrat.on to give 56 mg (yield 76%) of the Utie compound "^^'P^^^^ was colleS^ 



Example 101 

Methyl 3^en2yloxy-4,6.dimethoxypicolinate: 
[0189] 



concentrate was punfied by chromatography on sS ge elyl aL^^^^^ ""'^^^^^ ^^'"'^'^ Pressure. The 

M^^g^^^^^^^ (S. 3H, S.02 (s. aH, 6.1 (s, .H, .ig - (.. SH) 

(4) Methyl 6-actVibeViloIJ:4'S^^ ?° ^H). 7.19 - 7.43 (m. 5H) 8 19 (s 1H) 
Example 97 to give^96 mg (S asCSrsten^^^^^ 'IT'^ ""^^ ^" ^'-« sa^e m n e as in 
^H-NMR (CDCI3): 5 = 3.80 (s, 3H) 3 81 s a^rfi^rf S^^^ 

(5) M«hyl3-ben2yloxy-6-hi^d oxylmelhL^^^^^^ ^' ® ^ ' ^-^^ C". 5H). 9 39 (br 1H) 
97togive33mg(yieW35i,ofrtrZprnr' '^"""'^^^^^^^ 
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Example 102 

3-Ben2yloxy-4,6-dinnethoxypicolinlc acid: 



[01 90] Methyl 3-ben2yloxy-4, 6-dimethoxypjcolinate (33 mg) was dissolved in 2 ml of methanol. A 1 N aqueous sodium 
hydroxide solution (0.54 ml) was added to the solution, and a reaction was allowed to proceed at room temperature 
for 4 hr. The reaction solution was neutralized with 1 N hydrochloric acid, and was then concentrated under the reduced 
pressure to give the title compound. 



Example 103 



Methyl 3-benzyloxy-4,5-dimethoxypjcolinate: 



[01 91 J 



(1 ) Methyl 5-acetoxy-3-benzyloxy-4-methoxypicolinate (87 mg) was hydrolyzed with an alkali in the same manner 
as in Example 101 to give 71 mg (yield 93%) of methyl 3-ben2yloxy-5-hydroxy-4-methoxypicolinate 

IH-NMR (COCI3): 0 = 3.84 (s, 3H), 3.98 (s, 3H), 5.01 (s, 2H). 7.19 - 7.42 (m, 5H), 8.12 (s, 1H) 

(2) The procedure of Example 1 01 was repeated, except that 71 mg of methyl 3.ben2yloxy-5-hydroxy-'4-methox- 
ypicolinate was used. Thus, 21 mg (yield 28%) of the title compound was prepared. 

Example 104 



3-Benzyloxy-4.5-dimethoxypicolinic acid: 



[01 92] Methyl 3-benzyloxy^.5.dimethoxypicolinate (20 mg) was dissolved in 1 ml of methanol. A 1 N aqueous sodium 
hydroxide solution (0.33 ml) was added to the solution, and a reaction was allowed to proceed at room temperature 
for 3 hr. The reaction sofution was n eutralized with 1 N hydrochloric acid, and was then concentrated under the reduced 
pressure to give the title compound. 



Example 105 

3-Hydroxy-4-methoxy-4'-(2"-phenoxyethyloxy)-picolinanilide: 

[0193] The procedure of Example 29 was repeated, except that 4-(4'.methoxyphenoxy)aniline was changed to 4- 
(2*-phenoxyethyloxy)aniline. Thus, the title compound was prepared. 

Example 106 



(1 'R)-3-Hydroxy-4-methoxy-N-(1 '-phenylethyl)picolinamide: 

[0194] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anillne was changed to (R)- 
(+)-a-methylben2ene. Thus, the title compound was prepared. 

Examole 107 



(rS)-3-Hydroxy-4-methoxy-N-(V-phenylethyl)picolinamlde: 

[01 95] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to (S)- 
(-)-a-methylbenzylamine. Thus, the title compound was prepared. 

Example 108 



3-Hydroxy-4-methoxy-N-1 1 ',3*,3'-tetramethylbutylpicolinamide: 

[0196] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)aniline was changed to 
1 . 1 .3,3-tetramethylbutylamine. Thus, the title compound was prepared. 
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Example 109 

3-Hydroxy-4-methoxy-4'-(3"-phenylpropyloxy)plcollnanjlide: 

[0197] The procedure of Example 29 was repeated, except that 4.{4'-methoxyphenoxy)aniline was changed to 4- 
(3'-phenylpropyloxy)aniline. Thus, the title compound was prepared. 

Example 110 

3-Hydroxy-4-methoxy-(3'-chloro-4'-phenetyloxy)plcol!nanilide: 

[0198] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anlline was changed to 
3-chloro-4-phenetyloxyaniline. Thus, the title compound was prepared. 

Example 111 

3-Hydroxy-4-methoxy-N-(2',5'-dichloropentyl)picolinamide: 

[01 99] The procedure of Example 29 was repeated, exceptthat 4-(4*-methoxyphenoxy)anlline was changed to 1 -ami- 
no-2,5-dichloropentane. Thus, the title compound was prepared. 

Example 112 

3-Hydroxy-4-methoxy-N-3*-phenylpropylpjcoljnamide: 

[0200] Tne procedure of Example 29 was repeated, exceptthat 4.(4*-methoxyphenoxy)anlline was changed to 3-phe- 
nyl-1 -propylamine. Thus, the title compound was prepared. 

Example 113 

3-Hydroxy-4-methoxy-N-4'-phenylbutylpicolinamide: 

[0201 ] The procedure of Example 29 was repeated, exceptthat 4-(4'-methoxyphenoxy)aniline was changed to 4.phe- 
nylbutylamine. Thus, the title compound was prepared. 

Example 114 

3-Hydroxy-4-methoxy-4*-t-butylpicolinanilide: 

[0202] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)anlIine was changed to 4-t- 
butylaniline. Thus, the title compound was prepared. 

Example 115 

3-Hydroxy-4-methoxy-4'-trifluorom!Bthylpicolinanilide: 

[0203] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)anlIine was changed to 4-tri- 
fluoromethylaniline. Thus, the title compound was prepared. 

Example 116 

3-Hydroxy-4-methoxy-4'-trifluoromethoxyplcolinanilide: 

[0204] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anillne was changed to 4-trl- 
fluoromethoxyaniline. Thus, the title compound was prepared. 
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Example 117 

{1'S)-3-Hydroxy-4-methoxy-N-{1 '-cyclohexylethyOpicoiinamide: 

[0205] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anillne was changed to (S)- 
{+)-1 ♦cyclohexylethylamine. Thus, the title compound was prepared. 

Example 118 

(1 •R)-3-Hydroxy-4-methoxy-N-{1 '-cyclohexylethyOpicolinamide: 

[0206] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to (R)- 
(-)-l-cyclohexylethylamlne. Thus, the title compound was prepared. 

Example 119 

3-Hydroxy-4-methoxy-4'-(4"-chlorophenetyloxy)picolinanjlide: 

[0207] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)aniline was changed to 4- 
(4'-chlorophenetyloxy)aniline. Thus, the title compound was prepared. 

Example 120 

3- Hydroxy-4-methoxy-4'-fluoropicolinaniiide: 

[0208] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)aniljne was changed to 

4- f luoroanlllne. Thus, the title compound was prepared. 

Example 121 

3-Hydroxy-4-methoxy-2'-fluoro-4'-methylpicolinanilide: 

[0209] The procedure of Example 29 was repeated, except that 4-{4'.methoxyphenoxy)anillne was changed to 

2- fluoro-4-methylanillne, Thus, the title compound was prepared. 

Example 122 

3- Hydroxy-4-methoxy-3V5'-difluoropicollnanillde: 

[021 0] The procedure of Example 29 was repeated, except that 4-(4*-methoxyphenoxy)anlline was changed to 3,5-di- 
fluoroanlline. Thus, the title compound was prepared. 

Example 123 

3- Hydroxy-4Hnethoxy-4*-methylpicolinanillde: 

[0211] The procedure of Example 29 was repeated, except that 4.(4'.methoxyphenoxy)aniline was changed to 

4- methylaniline. Thus, the title compound was prepared. 

Example 124 

3-Hydroxy-4-methoxy-4'-(3"-phenoxypropyloxy)pjcollnanilide: 

[0212] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniIine was changed to 4- 
(3*-phenoxypropyloxy)aniline. Thus, the title compound was prepared. 
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Example 125 

3-Hydroxy'4-methoxy-4'-neopentylpjcolinanilide: 

[021 3] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to 4-ne. 
opentylaniline. Thus, the title compound was prepared. 

Example 126 

3-Hydroxy-4-methoxy-N-(2-pyridyl)picolinamide: 

[021 4] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)anlline was changed to 2-aml- 
nopyridine. Thus, the title compound was prepared. 

Example 127 

3-Hydroxy-4-methoxy-3';4'-dichloropicolinanillde: 

[0215] The procedure of Example 29 was repeated, except that 4-(4*-methoxyphenoxy)aniline was changed to 
3,4-dlchloroanillne. Thus, the title compound was prepared. 

Example 128 

3-Hydroxy-4-methoxy-4'-t-butyl-2*,6*-dlmethylpicollnanilide: 

[0216] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)aniline was changed to 4-t- 
butyl-2.6-dimethylaniline. Thus, the title compound was prepared. 

Example 129 

3-Hydroxy-4-methoxy-4'-t-butyl-2'-chloroplcolinanilide: 

[0217] The procedure of Example 29 was repeated, except that 4-(4'-methoxyphenoxy)aniline was changed to 4-t- 
buty|.2-chloroaniline. Thus, the title compound was prepared. 

Example 130 

3-Hydroxy-4-methoxy-N-(5'-t-butylisoxazol-3'-yl)plcolinamide: 

[021 8] The procedure of Example 29 was repeated, except that 4.(4*.methoxyphenoxy)aniline was changed to 3-aml- 
no-5-t-butyllsoxazole. Thus, the title compound was prepared. 

Example 131 

3-Hydroxy-4-methoxy-N-(4*-t-butylthiazol-2'-yl)picoilnamide: 

[0219] The procedure of Example 29 was repeated, except that 4-{4'-methoxyphenoxy)aniline was changed to 2-ami- 
no-4.t-butylthia20le. Thus, the title compound was prepared. 

Example 132 

3-Acetyloxy-4-methoxy-3'-benzyloxypicolinanilide: 

[0220] 3-Hydroxy-4-methoxy-3'-benzyloxyplcollnanillde (20 mg) was dissolved in 1 ml of acetic anhydride and a 
reaction was allowed to proceed at SO^C for 3 hr. The reaction solution was concentrated under the reduced pressure 
The concentrate was extracted with chloroform, followed by washing with a saturated sodium hydrogencarbonate 
solution and then with saturated brine. The washed extract was then dried over anhydrous sodium sulfate and was 
then concentrated under the reduced pressure. The residue was purified by column chromatography on'silica gel 
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(chloroform) to give 15 mg (yield 67%) of title compound. 

List of compo unds of production examples/results of NMR measurement 

f??^Lo^^® compounds produced in the above examples were as shown in Tables 1 to 4 below. NMR spectral data 
(1H-NMRo(ppm)) on the compounds produced in the examples were as shown in Table 5 below In Table 5 c d m 
and w nrtean solvents for measurement. Specifically, c represents CDCI3. d DMSO-ds. m methanol-d^, and w D^O. " 

Production of preparations 

fSng examX." '° ^"'^ "^^^^^^ ^"^^"^'"^ 

Preparation Example 1: Emulsifiable concentrate 

[0223] Each compound (20 parts by weight) of the present invention produced above was dissolved in 50 parts bv 
ToiS 20 parts by weight of DMF. Polyoxyethylene alkylaryl ether (10 parts by weight) was added to the 

solution, followed by mixing while stirring. Thus, 20% emulsifiable concentrates were prepared. 

Preparation Example 2: Wettable powder 

[0224] Each compound (25 parts by weight) of the present invention produced above was added to a mixture of 7 
parts by weight of polyoxyethylene alkylaryl ether, 3 parts by weight of calcium ligninsulfonate, 30 parts by weight of 
?lu;'Sf Tk, ' <^'atomaceous earth, followed by homogeneous mixing while stirring in a uice m xer 

Thus. 25% wettable powders were prepared. i^eiinAer. 

Preparation Example 3: Granules 

^^^^J^f'"""" ligninsulfonate (2 parts by weight). 40 parts by weight of bentonite, and 53 parts by weight of talc 

TnUr t 'TT °^ ^'^'^^ '^'^'^ ^l^e were stirred and thor- 

torpats^grl'^^^^^^^^ 

Preparation Example 4: Dust 

compound {2 parts by weight) of the present invention produced above was dissolved in a suitable 

?epare s^dust ' '"^"^ ' '^'^^^^"^ ^ ^^^^^ by'evapora«on [o 

Evaluation test 

sj;;°,S3sr''"" """"s'* -""""a .0 

Test Example 1 : Preventive effect against rice blast 

!p??i.r„l^°°'''' ^'""'^'"^"'^ concentrate prepared in Preparation Example 1 was diluted with water to prepare a 
test solution having a concentration of 1 00 ppm. The test solution was applied to stems and leaves of fourthieaf staae 

had re'en IV'.^'"'' ''Ti -hich thet^^f so u«on 

of le N«« ? T '""'^"■"9^ '"°^"'^^«<^ "y ^P^^y'"g ^'^^ a comdial suspension 

0 nee ■^'^^^^"gMPy^^'anao'Vze). These rice seedlings were then allowed to stand within an inoculation box kept 
^ a humidity of 100% for 40 hr after the inoculation to render the condition suitable for infection, and were then Lns- 
lL^!2 Jni ,rr°""^'"' '° '"'^"'^^ ^''^ disease. Six days after the inoculation, the number of 

IroSLiv. vlf "'^ ^'"""^ °' P'ot o calculate the 

protective value. The results were evaluated according to the following criteria. 
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A: Protective value = 100% to 80% 
B: Protective value = 79% to 50% 
C; Protective value = 49% to 0% 



[0229] For the compounds produced in Examples 1, 4, 6, 9, 10. 11, 12. 13. 15, 16, 17, 18. 19 21 22 23 24 25 26 
27. 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 42, 43, 45, 47, 48, 49, 51, 53, 54, 55, 56, 57. 58.' 59' 60 ' 61 ' 63' 68 
69, 70, 71, 72, 73. 75, 76, 77, 78, 79, 81, 82, 83, 86. 88, 105, 106, 107, 108. 109, 110, 114. 115. 116. 117 118 119' 
120. 121, 122, 123, 124, 125.and126.theprotectivevaluewasevaluatedasA.Thesecompoundshadriophytotoxicity.' 
Test Example 2: Preventive effect against wheat leaf rust 

[0230] The 20% emulsifiable concentrate prepared In Preparation Example 1 was diluted with water to prepare a 
test solution having a concentration of 200 ppm. The test solution was applied to stems and leaves of fourthleaf stage 
wheat seedlings (cultivar: Norin No. 61 ) raised in an environment controlled greenhouse. The wheat seedlings to which 
the test solution had been applied, were air dried. Thereafter, the wheat seedlings were inoculated by spraying with a 
urediospore suspension of wheat leaf rust fungi (Puccinia recondita) . The wheat seedlings were then transferred to an 
environment control room to induce the disease. Fourteen days after the inoculation, the wheat seedlings were com- 
pared with those in the nontreated plot to calculate the protective value from the area of the disease. The results were 
evaluated according to the above criteria. 

[0231] For the compounds produced in Examples 29, 43. 53. 56, 57. 59, and 63, the protective value was evaluated 
as A. These compounds had no phytotoxicity. 

Test Examp le 3: Preventive etfect against powdery mildew of cucumber 

[0232] The 20% emulsifiable concentrate prepared in Preparation Example 1 was diluted wth water to prepare a 
test solution having a concentration of 200 ppm. The test solution was applied to stems and leaves of cucumber seed- 
lings (cultivar: Suyo) of first leaf development stage raised in a environment controlled greenhouse The cucumber 
seedlings, to which the test solution had been applied, were air dried. Thereafter, the cucumber seedlings were inoc- 
ulatedby spraying with a spore suspension of cucumber powdery mildew fungi ( Sphaerotheca fuliginea ^ to the leaf 
face. The cucumber seedlings were then transfen-ed to an environment control room to induce the disease Ten days 
afterthe inoculation, the cucumber seedlings were compared with thosein the nontreated plotto calculate the orotective 
value from the area of the disease. The results were evaluated according to the above criteria. 
[0233] For the compounds produced in Examples 6, 23, 28, 29. 33. 34. 35. 36, 40, 48. 56, 71 111 and 114 the 
protective value was evaluated as A. These compounds had no phytotoxicity. 
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Tabls 2 



wherein Rj represents 4-niethoxy; 
and Rj represents a hydrogen atom, 
provided that represents benzyl 
for Examples 8 and 131 and 
C) represents acetyl for Example 132. 
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Table 2 rcontinnfid) 



A-R, 
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H 



X) 



Ex. 
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Table 2 ^continued) 


Ex. 


A-Rj 


ion 
1 JO 




131 




132 

JL <J C0 
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.OR2 

\^ P wherein represents 6- 

-fsf "V^^A^ methoxy; and 

R2 represents a hydrogen 
u atom, provided that 

represents benzyl only for 
(1) Example 89 • 



Ex. 


A-R, 


89 
90 




91 


X) 
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(1) 



wherein 

dimethoxy; and 
R, represents 
atom. 



represents 
a hydrogen 



Ex. 


Compound 




OMe 


92 






OMe 


93 





Tables 



Comp. No. 


^H-NMR 5{ppm) 


Solvent for measurement 


1 


6.94-7.06 (m, 5H), 7.25-7.35 (m, 4H), 7.59-7.63 {m, 2H), 


c 




8.06 (dd, 1H). 9.82 (s. 1H). 11.86 (s. 1H) 




2 


3.97 (s. 2H), 7.17-7.22 (m. 5H). 7.26-7.39 (m. 4H), 


c 




7.61 (m» 2H), 8.10 {dd. 1H). 9.85 (s, 1H). 11.94 (s, 1H) 




3 


0.72-0.82 (m, 6H), 1.16-1.23 (m. 6H). 1.50-1.56 (m, 4H), 


c 




2.77-2.81 (m, 2H), 6.78-7.37 (m, 7H), 7.55-7.61 (m. 2H). 






3.09 {dd, 1H), 9.81 (s, 1H), 11.97 (s, 1H) 




4 


1 .32 (s, 9H), 6.95 (d, 2H), 7.05 (d, 2H). 7.35 (d, 2H), 


c 




7.36 (dd. 1H), 7.40 (dd. 1H), 7.66 (d. 2H), 8.13 (dd, 1H), 






9.88 (br, 1H), 11.95 (s, 1H) 
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Table 5 (continued) 



1 r^Amn Mrt 


^H-NMR 6 (DDm) 


Solvent for measurement 


1 <^ 

1 ij 


1 '^'^ QM^ 1 AO /c QI-4\ C5 TR /ri 1 LJ\ 7 HO OLJ\ 


c 





/ . 1*+ ^uu, i n;, / .JO (uu, i rf), /,4U (ud, i n), /A\ (a, 1 n), 






/ .o«»' ta, dn)^ o. lo (ud, 1 H), 9.86 (or, m), 11 .98 (S, 1H) 






/.09 (a, 2n), 7.17 (d, 1H), 7.37 (dd, 1H), 7.30-7.46 (m, 3H), 


c 





7.42 (dd, IH), 7.73 (d, 2H), 8.13 (dd, 1H), 9.94 (br, 1H), 






1 1 .do (S, 1 H) 




/ 


1 .23-1 .49 (m, 5H), 1 .64 (m, 1 H), 1 .79 (m, 2H), 2.02 (m, 2H), 


c 





J.y^ (m, iH), 7.29 (dd, 1H), 7.33 (dd, IH), 7.93 (br, IH), 






O f\A /^«4 4 LJ\ 4 0 Oo 4 1 1\ 

O.04 (dd, IH), 12.33 (s, 1 H) 




1 


A f\A t OLJ\ OP / Ol IV O AM ^ J A / AI 

4.01 (s, 3H), 5.05 (s, 2H), 6.93-7.12 (m, 6H), 


! d 





7.27-7.48 (m, 7H), 7 1^-7 1^ (m, 2H), 3.31 (d, IH), 






10.46 (S, IH) 




1 Q 
1 


o.9b (s, 3H), 5.89*7.10 (m, 6H), 7.24-7.34 (m, 2H), 


c 




7.64-7.67 (m, 2H). 8.01 (d, IH), 9.90 (s, IH), 12.17 (s. 1H) 




1 


1.33 (s, 9H), 3.98 (s, 3H). 6.91 (d, 1H), 6.95 (d, 2H), 


c 





7.02 (d, 2H), 7.35 (d, 2H), 7.65 (d, 2H), 8.03 (d, IH). 






9.91 (br IH), 12.20 (s. 1H) 




1 


3.90 (s, 3H), 6.75-7.08 (m, 5H), 7.25-7.45 (m, 5H), 


c 




7.94 (d, IH), 9.87 (s, IH), 12.01 (s, IH) 




j 12 


3.89 (s, 3H), 6.80-7.12 (m, 7H), 7.29-7.33 (m, 2H), 


c 




7.91 (d, IH), 8.48 (d. IH), 10.51 (s. IH), 12.09 (s, 1H) 






3.95 (s, 3H), 3.97 (s, 2H), 6.89 (d, IH). 


c 





7 4 O 7 OO * - ^ AO / _1 Ai l\ A AA J I ^ I IV 

7.16-7.29 (m, 7H), 7.60 (d, 2H), 8.00 (d, 1H), 






9.88 (s, iH), 12.20 (s, IH) 




t 


3.96 (S, 3H), 6.94 (d, 1H), 7.18-7.30 (m, 5H), 7 40 (d, 2H), 


c 




7.66 (d, 2H), 8.01 (d, IH), 9.97 (s, IH), 12.05 (s, 1H) 




1 i C 

1 


3.79 (s, 3H), 3.95 (s, 3H), 6.86-6.98 (m. 7H), 7.61 (d, 2H), 


c 




8.00 (d, IH), 9.87 (s, 1H), 12.19 (s, 1H) 




i 1 C 
1 


J. 97 (s, 3H), 6.92 (d, 1 H), 7.04-7.07 (m, 3H), 7.59 (d, 2H), 


c 





7.92 (m, 1H). 8.03 (d, IH), 8.06 (d, IH), 10.08 (s. IH), 






1 1 /e 1 

1 1 .OO \s, 1 




17 

1 


o.yo ^s. Jn;, o.au (d, m), /. 04-7. 10 (m, 4H), 


c 





7 OQ_7 /rT% 4 LJ\ 7 /I A 7 /< O Ol_l\ T co ^ en- . jII iv 

/ .^iy-/.j3 (m, in;, /.40-/.43 (m. 2H), 7.50-7.56 (m, 4H). 






7.67-7.59 (m, 2H), 8.01 (d, 1H) 9 92 fs IH) 12 17fs IH) 




1 


2.34 (s, 3H). 3.98 (s, 3H), 6.91 (d, 1H). 6.92 (d, 2H), 


c 




7.02 (d, 2H), 7.12 (d, 2H), 7.65 (d, 2H), 8.03 (d. IH), 






9.90 (br, IH), 12.20 (s, 1H) 




1 


2.35 (s, 3H), 3.98 (s. 3H), 6.92-6.98 (m, 4H). 7.17 (d. 2H), 


c 
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Table 5 (continued) 



L/Ump. INU. 


iH-NMR5(ppm) 


Solvent for measurement 




7 81 fdd 1H> 8 01 1 8 04 ^d 1H^ lOOOfbrlH) 






11 QR 1H) 




on 


QO Q7 '^M\ R Rd (ciei 1H^ 8 RQ ^d 1H> 


c 




ft Q1 1H^ 7 09 Mri 7 11 1H^ 7 '^d. Md PH^ 






A n7 M '^ft M 1 H> Ifl'^fl^hr 1 ^9 ^0 1 H^l 






o.ytJ ^s, on/, o.yi-/ .^y ^m, on^, / .oo ^m, ^ri), /.so ^m, in/, 






7 Q7 H 1I-I^ ft 0*? ^d 1H^ Q Q7 ^hr 1H> 11 QQ 1H^ 
f .ijf ^u. in/, o.uo \vJ, in/, 9.9 r vui, in/, 11 .573 yo, in/ 






o.aO \5, on/, o.v70 ^u, in/, 0.99 ^u. in/, # .u** ^uu. tn/. 






/.lo in/, /.o/ ^uQ. ^M/ /.o*!' ^aa, in/, o.uo ^a, in/, 






o.U'i- in/, lU.u^^ur, in/, 1 1 .y*4> ^s. 1 n/ 






^s. on/, J.yo (s, on/, o.y 1 ^m, inj, o.y 1 vuu. ^^n/, 


c 




« QK /H 1 W\ 7 C\C. if 1 U\ 7 Ql MH 0^-l^ 7 zlQ iHH 1 l-J^ 

o.yo ^Q, in/, /.uo ^l. in/, /.oi \yu, ^n/, /.'fy (,uu. in/, 






/ .O'f ^Q. 1 n^, o.uo \a, in/, y.yi ^ur, in^, i^.iit ^o. in/ 






ii.oH' ^s. on/, o.y 1 ^s, on/, o.y/ ^s. on/, o.ou \uu, in/, 


c 




o.bb \Q, m/, o.yu in/, b.y^ (a, ^n/, /.I'f \q, c.r\), 






o.ub (u, in), o.o4 (a, in/, lU.ob (Df, in/, i^i.oi ^s. in/ 




25 


1 .0^ (s, yn), 1 .4^1 (s, yn}, o.yo (s, jn/, b./o in/, 


C 




o.9i (a, in), /.Ui ^M;, /.i4 ^ua, in;, / .4i ^a, in/, 






/.b4 (Uj ^n;, o.Uo (u, in;, y.oo ^Dr, in/, i^.^o ^s, in/ 




oc 
2q 


o.yb (S, on;, b.yo (u, in;, /Xjo ^a, ^n;, / .lo ^u, in/. 


c 




/.-i^b (^S, in/, /.o4 (a. Inj, /.4o [OCJ, in), /./o (u. <inj, 






0.U4 (Q, in;, y.y/ ^or, in;, 1^,10 \s, in; 




07 
df 


1 .ou ^s, ion;, o.yo ^s, oti;, 0.00 ^a, ^n;, o.yi ^o. in;, 


c 




7 nv! M OU\ 7 1 Q ft 1 Ul\ 7 ftft fA OM\ Q ni fA i W\ 

/.U4 (u, ^n;, /.lo (i. in;, /.bo ^u, ^n;, o.uo in;, 






y.y<i ^ur, in/, \^s, in/ 




OSl 
csi 


'3 Qft /c ^H^ ft AQ M OI-}\ 8 0*^ {r\ 1 7 Hd. /d 1 
o.yo ^5, on/, o.oy ^u, ^n/, o.yo ^u. in/, / .u*^ \u, in/, 


u 




7 OQ /H OI-4\ 7 f^ft /HH 1 ^-4^ 7 Q7 /H 1 W\ fl HQ /rl 1 \4\ 

/.^o (Q, ^n;, f .DO (QQ, in/, /.y/ ^u, in;, o.uo ^u, in;, 






Q QQ ihtr 1 l-l\ 1 1 QC\ /c 1 

y.yo ^or, i n;, 1 1 .yo ^s, * n/ 




OQ 


O OQ /e Q 7Q (<z '^M\ ^3 Q^^ ia ft Afl-ft QH tm ftl-l\ 

^.^o ^s, on/, o./o ^s, on/, o.yo ^s, on/, o.ou-o.yu ^iii, on/, 


a 




7 41 (Hri 1 W^ 7 '^Q /rf 1 A HO M 1 W\ Q A'^ 1 
/ .H- 1 \uu, in/, / .oy \Q, in/, o.uu ^u, in;, y.oo ^o, in;, 






1 1 ^o, III/ 




ou 


1 77 ^d '^H^ QP f<5 '^H^ 8 0^ /f 1 8 83 (d 1 

1 ./ / on/, o.n7^ ^o, Oil/, u.vjo ^L, J 1 1/, u.oo yu, 1 1 i/. 


Q 




7 JA.7 '^Q 41-1^ 7 AO M 1 l-l^ 7 A8 ^d 1 7 AQ M 1 H> 
/ .39 \f«i, *+n/, / .ou ^u, in/, / .oo ^u, in/, / .09 ^u, 1 n/, 






8.14 (d, 1H), 8.33 {br, 1H), 12.41 (s, IH) 




31 


3.79 (s. 3H), 3.96 {s, 3H), 6.85-6.98 (m, 6H), 7.45 (dd, 1H), 


c 




7.91 (d, IH), 8.00 (d, IH), 9.91 (br, 1H). 11.99 (s. IH) 




32 


2.33 (s, 3H), 3.98 (s, 3H), 6.88 (d. 2H), 6.92 (d, 1H), 


c 




6.98 (d, 1H), 7.14 (d, 2H), 7.50 (dd, IH). 7.95 (d. 1H), 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



33 



34 



36 



37 



38 



39 



40 



41 



42 



44 



Tables (continued) 



8 03 (d. 1H), 9.95 (br, 1H), 12.01 (s, 1H) 



2.28 (s, 3H). 2.32 (s, 3H). 3.98 (s, 3H), 6.82 (d, 2H), 



6.91 (d, 1H). 6.92 (d, 1H). 7.11 (d. 2H), 7.46 (dd, 1H), 



45 



46 



7.62 (d. 1H).8.03(d. 1H), 9.89 (br, 1H), 12.22 (s, 1H) 



3.98 (S, 3H). 6.92 (d, 1H), 7.01 (d, 2H). 7.06 (d, 2H). 



7.09 (d. 2H). 7.71 (d. 2H), 8.04 (d, 1H), 9.95 (br, 1H), 



3.98 (s, 3H), 6.86 (m, 1H), 6.93 (d, 1H) , 6.90-6.96 (m, 2H). 
7.09 (d, 2H), 7.33 (dd, 1H), 7.73 (d, 2H). 8.04 (d, 1H). 
9.97 (br. 1H), 1 2.14 (s, 1H) 

2.36 (s, 3H). 3.98 (s, 3H), 6.93 (d , 1H), 6.94 (d, 2H), 
7.18 (d, 2H). 7.19 (dd, 1H), 7.30 (d. 1H), 8 .07 (d, 1H), 
8.23 (d, 1H). 10.37 (br, 1H). 11.85 (s. 1H) 
2.31 (s. 3H), 2.34 (s, 3H). 3.96 (s, 3H). 6.5 7 (d, 1H), 
6.70 (dd, 1H). 6.87 (d, 2H), 6.88 (d, 1H) , 7.01 (d, 2H), 
7.10 (d, 2H), 7.16(d, 2H), 7.9 9 (d, 1H). 8.42 (d, 1H), 
10.47 (br. 1H), 12.20 (s, 1h7 
1.36 (s. 18H). 3.98 (s, 3H), 6.91 (d. 1H). 7.25 
7.56 (d. 2H). 3.04 (d. 1H). 9.91 (br. 1H). 12.33 (s. 1H) 
3.95 (s. 3H). 5.06 (s, 2H), 6.89 (d, 1H), 6.97 -7.00 (m. 2H). 
7.29-7.43 (m. 5H). 7.60 (d . 2H). 8.00 (d. 1H), 9.82 (s. 1H). 
12.25 (s. 1H) 

3.95 (s. 3H), 5.09 (s, 2H). 6.79 (d. 1H). 6.8 9 
7A7-7.AS (m, 7H). 8.01 (d, 1H). 9.93 (br, 1H). 12.15 (s. 1H) 
3.97 (s, 3H), 6.92 (d. 1H). 7.36-7.40 (m, 2H), 7.49 (dd. 1H). 
7.71 (d. 1H). 7.91 (m, 1H), 7.99-8.04 (m, 2H). 8.60 (m. 1H). 



8.87 (d. 1H). 10.06 (s. 1H). 12.08 (s, 1H) 
1.36-1.70 (m,20H). 1.73 (m. 2H). 3.92 (s, 3H), 4.18 (m, 1H), 



1.45-1.72 (m, 12H).1.91 (m, 2H). 3.92 (s. 3H). 4.12 (m. 1H). 



6.83 (d, 1H). 7.92 (dd, 1H). 7.97 (br, 1H). 12.60 (s. 1H) 



3.90 (s. 3H). 5.64 (br, 1 H), 5.86 (m. 2H). 6.99 (d, 2H), 



1.71 (m. 6H).2.12(m. 9H), 3.91 (s, 3H), 6.82 (d, 1H). 



3.14 (m, 4H),3.85(m. 4H), 3.95 (s, 3H), S.88 (d, 1H), 



6.92 (d. 2H), 7.59 (d, 2H). 8.00 (d, 1H), 9.80 (br, 1H), 



Solvent for measurement 
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Table 5 (continued) 






Comp. Nc 


''H-NMR 5(ppm) 


Solvent for measurement 






12.29 (s 1H^ 
' • ^ ^ « lilt 






47 


•wio un;, 1 .0/ ^m, on), 1 .yo (m, on), 3.11 (d, 2H), 


c 






yj.^sj vo, s^ny, u.o'+ (u, in;, /,yo la, in), 8.13 (br, 1H), 








1 2 55 fs 1 






48 


c.c^ ^o, ony, o.i^o (s. on;, o.yj (a, iH), 6.98 {d, 1H), 


c 1 






' •"^ ^u, in;, /. lo ^m. in), /.^ii (a, 1H), 7.40 (dd» 1H), 








7.53 fdd 1H^ 7 fifl M o n/t //^ -»u\ rtnc/u ^riv 
/ ^uu, in;, /.oo ^a, in;, o.u4 (a, In), 9.95 (br. IH). 








12 15 1H^ 






49 


J 1 .-c:o ^m, 1 n;, i . jb-i .44 (m. 4H), 1 .73-1 .78 (m, 1 H). 


c 1 




1 .o 1 1 r ^fn, on;, j.y/ (s, JM), 6.91 (d, IH), 7.24 (d. 2H). 






/ a I \u, ^n), a.uj (a, 1 H), 9.89 (br, 1 H), 12.28 (s. 1 H) 




1 50 


3.75 (m. 8H), 3.90 (m, 4H). 3.95 (s, 3H). 4.15 (m. 4H), 


c j 




0.87 (m. 2H), 7.09 (dd. IH), 7.43 (d, 1H). 7.99 (d, 1H), 






9.83 (br 1H), 12.20 (s, IH) ' f 1 


1 51 


3.95 (s.. 3H). 4.25 (m. 4H), 6.85 (d, IH), 6.88 (d, IH), 


c 1 




7.08 (dd. 1H). 7.32 (m. IH), 7.99 (dd. IH), 9.77 (br, IH), 






12.23 (s, 1H) 




1 


1.63 (m. 2H), 1.98 (m, 2H). 2.17 (m. 2H), 2.84 (m. 2H), 


c 1 




o.ou (s, di^), a.92 (s, 3H), 3.92 (m, IH), 6.84 (d. IH), 






7.24 (m, IH), 7.30 (d, 4H), 7.93 (dd, 1H). 7.93 {br, IH). 






12.47 {S.1H) 




1 53 


1.53 (m, 2H), 1.63 (m, 2H), 1.97 (m, 4H). 2.23 (t, 2H), 


c 1 




3.49 (m, 2H). 3.92 (s. 3H). 5.51 (s, IH), 6.83 (d, IH). 






7.92 (dd, IH), 8.01 (br, 1H). 12.52 (s, IH) 




54 


3.99 (s. 3H), 6.94 (d. IH). 7.04 (d. 2H). 7.14 (d. 2H). 


c 




7.79 (d. 2H). 8.05 (d, 1 H), 8.22 (d, 2H), 1 0.02 (br. IH), 






12.06 (s, IH) 




1 55 


2.26 (s, 6H). 3.98 (s, 3H). 6.78 (s, 2H), 6.93 (d, 1 H), 


c 




7.04 (d, 2H). 7.11 (t. IH). 7.35 (t. 2H), 8.05 (d. IH), 






9.34 (br. IH), 12.27(s. IH) 




1 56 


1.32-1.40 (m, 2H). 2.21-2.25 (m, IH), 3.06-3.11 (m, IH). 


c j 




3.94 (s, 3H), 6.87 (d. IH), 7.18-7.22 (m, 3H), 7.30 (t, 2H). 






7.95 (d, IH). 8.19 (br, IH), 12.36 (s, IH) 




57 


1.45-1.70 (m. 10H), 2.00 (m, 2H), 3.92 (s, 3H). 4.08 (m, IH), 


c I 


i 


).83 (d, IH), 7.93 (dd, IH), 7.96 (br, IH), 12.60 (s. IH) 




58 1 


.22 (d, 6H), 3.59 (m, 1 H), 3.97 (s, 3H), 6.58 (d, 2H). 


c 1 


e 


«.89 (d, 2H), 6.91 (d, 1H), 6.96 (d. 2H), 7.60 (d. 2H), 




a 


.02 (d. 1H),9.86 (br, 1H). 12.24 (s, IH) 
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Table 5 (continued) 



Comp. No 


^H-NMR S (ppm) 


Solvent for measurement 


59 


1.1/ 1.3 1 ^m, on;, (m, iri), 1./7 (m, 2H), 1.98 (m, 2H), 


c 




^.oj ^in, in;, o.^ii ^b, on;, o.oo (□, In), /.y2 (br, 1H), 






7 93 fdd 1 1 ^ fin 1 w^ 




60 


o.oo ^a, on;, o.y^ ^a, In;, /.ly {t, iH), 7.40 (t, 2n), 


c 




^a, ^n;, tj.u4 [a, ir!), 9.96 (br, IH), 12.20 (s, IH) 




61 


o.ifo ^s, jn;, o.yj (a, in;, 7.36 (d, 2n), 7.68 (d, 2H), 


c 




o.vo ^u. m;, a.y/ ^or, In;, i^.U4(S, in; 




62 


o.a/ on;, o.oy (a. ^iM;, 6.88 (d, 2n), 6.91 (d, IH), 


c 




o.y/ -fiin;, .51 (d, 2H), 8.02 (d, IH), 9.87 (bn IH), 






i ^.^«3 ^o, 1 n; 




63 


u.oy ^m, *in;, i.id (m, 2H), 1.30 (m, IH), 1.45 (m, 4H), 


c 




J .0^ im, 4n;, 3.39 (m, 2H). 3.88 (s, 3H), 6.79 (d, IH), 






/ oo ^a, in;, /.y<i (or, in), 12.49 (S, 1H) 




64 


J.y^ (s, siH), 5.88 (d, 1H), 7.43 (t, 2H), 7.53 (m, IH), 


c 




/./3 (m, 2H), 7.78 (m, 2H), 7.83 (m, 2H), 7.99 (d, IH), 






1 u. 1 J (or, t n), 11 .87 (s, 1 H) 






i.y6-2.05 (m, 1H), 2.64-2.72 (m, IH), 2.91-2.99 (m, IH), 


c 




3.04-3.12 (m, 1H), 3.96 (s, 3H). 5.60-5.66 (m. IH), 






o.bb (a, ih), 7.22-7.28 (m, 3H), 7.36 (d, IH), 7.92 {d, IH), 






o.^«* [Of, in;, i<i.49 (s, IH) 




66 


i.au-^.oo (m, 3H). 2.13-2.20 (m, IH), 2.79-2.91 (m, 2H), 


c 




o.yo ^s, 3n;, 5.30-O.36 (m, IH), 6.85 (d, IH), 






/.13-A22 (m, 3H), 7.31 (d. IH), 7.91 (d, IH), 8.29 (br. IH), 






1 ^.oo ^s, 1 n; 




67 


o.yo ^s. on;, 4.b4 (d, 2H), 6.86 (d, 1H), 7.28-7.38 (m, 5H), 


c 




/.a^ {Q, in;, S.3D (or, in), 12.38 {s, IH) 




68 


i:.y3 ^i. lihi;, 3./0 (q, 2H). 3.94 (s, 3H), 6.85 (d, IH), 


c 




/'..ij /.-^ib (m, 3M), 7.31-7.34 (m, 2H), 7.92 (d, IH), 






o. I ^ ^Dr, 1 n;, i ^^.44 (s, in) 




69 


i.oo ^a, on;, 3.y4 (s, 3n;, 5.25 (qu, IH), 6.86 (d, IH), 


c 




/.-«;o ^[n, in;, /.34-/,4i (m, 4H), 7,95 (d. IH), 8.31 (br, IH), 






12 38 1H\ 




70 


I.oo ^b, on;, j.yj (s, 3n;, 6.86 (d, 1H), 7.26 (t, IH), 


c 




7.35 (t, 2H). 7.45 (d, 2H), 7.96 (d. IH), 8.48 (br. IH), 






12.35 (s, 1H) 




71 


3.95 (s, 3H), 4.60 (d, 2H), 6.87 (d. 1H), 6.97-7.02 (m, 4H), 


c 




TAO (t. IH), 7.31-7.35 (m, 4H), 7.95 (d, IH). 8.34 (br. IH), 




1 12.37 (s, 1H) 
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to 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



Comp. No. 
~72 



73 



74 



75 



76 



77 



78 



9.83 (br.lH). 12.27 (s, 1 H) 

1.16 (d. 6H). 2.34 (m. 1H), 3.16 (br, 4H). 3.69 (br 2HI 
3.80 (br, 2H). 3.97 (s. 3H), 6.90 (d, 1H), 6.96 fd. 2H~' 
7.62 (d, 2H), 8.02 (d. 1H), 9.34 (br. 1H), 12.28 (s, ni)' 
1.61 (m. 4H). 1.72 (m. 4H), 3.06 (t. 4H), 3.87 (s, 3H). 
S.79 (d. 1H), 7.86 (d. 1H), 8.94 (br, 1H). 12 .30 (s. 1H) 
0.97-1.07 (m, 2H). 1.13-1.30 (m, 3H), 1.55-1^ . ihP 
1.66-1.69 (m, 1H), 1.73-1.81 (m, 4H), 3 .28 (t, 2H), 
3.94 (s, 3H). 6.86 (d, 1H). 7.95 (d, 1H). 8.11 (br. 1H1." 
12.55 (s,1H) 

0-97 (d, 3H), 1.13-n9(m, 1H). 1.23-1.33 (m. 2 H )" 
1.35-1.44 (m, 2H), 1.69-1.73 (m, 1H). 1.78-1.84 (m. 2hI 
2.01-2.05 (m. 1H), 3.58-3.62 (m. 1H), 3 .94 (s, 3H), 
6.86 (d, 1H). 7.86 (br. 1H). 7.95 (d. 1H), 12.64 (s, 1H) 
0.94 (d. 3H). 1.34-1.43 (m. 2H). ^.53.^:^^J^^ 
1.77-1.83 (m, 1H). 1.90-1.96 (m. 1H). 3.94 (s.3 H). 
4.17-4.22 (m. 1H). 6.86 (d. 1H). 7.96 (d. 1 H). 8.21 (br. ^H7 
12.61 (s, 1H) ' 

0.92 (d. 3H). 0.97 (d, 3H), 1.05-1.16"(;^r2H r 
1.25-1.40 (m, 6H), 1.53 (m, 1H). 1.63-1.83 (m, 8H). 
2.02-2.08 (m, 1H), 3.80-3.88 (m, 1H), 3.94 (s . 3H).' 
3.95 (s. 3H). 4.12-4.17 (m, 1H). 6.85 (d, 1H), 6.86 (d, IhJ, 
7.87 (br, 1H). 7.94 (d. 1H). 7.97 (d. 1H). 8.20 (br 1H). 



79 



80 



12.60 (s,1H). 12.61 (br, 1H) 
1.59-1.62 (m. 2H). 1.64-1.72 (m. 2H). UJ^I^^Ji^T ^ 
2.04-2.10 (m, 2H). 3.94 (s, 3H), ^.SS-'U^liirm i'. 
6.85 (d, 1H). 7.94 (d. 1H), 7.94 (br, 1H). 12.5 9 (s, 1H) 
0.70 (m. 2H). 0.89 (m. 2H). 2.90 (m. 1H). 3.94 (s. 3^: 



81 



82 



Q 36 (0. 1H), 7.93 (d. 1H), 8.03 (br, 1H). 12.4 2 (s. 1H~ 
1.77-1.80 (m. 2H). 2.02-2.12 (m. 2H). 2.39-2.46 (m . 2H^ " 
3.94 (s. 3H). 4.53 (m. 1H). 6.86 (d. IHiT iilTTw: 
8.14 (br, 1H). 12.47 (s, 1H) 

0.97 (t, 3H), 1.26 (d, 3H). 1.61 (qu. 2H), sl^lT jiT 
4.00-4.12 (m. 1H). 6.86 (d. 1H). 7.36 (br, IHj.TiF^TT^ 
12.31 (s, 1H) 



Solvent for measurement 
c 
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Table 5 (continued) 



Comp. No. 


iH-NMR6{ppm) 


Solvent for mpf^^nrpmAnt 




1.59-1.67 {m, 2H). 3,43 (qu, 2H), 3.94 (s, 3H), 6.86 (d, 1H), 






7.95 (d, 1H), 8.04 (br. 1H), 12.55 (s, 1H) 




84 


1.39-1.52 (m,4H), 2.04-2.12 (m.4H), 3.68 (m,1H), 3.91 (m,1H), 






3.94 (S.3H), 6.36 (d,1H), 7.89 (br,1 H). 7.94 (d,1H), 






12.49 (S,1H) 




85 


1.28-1.46 (m,4H), 1.79 (m,2H): 2.11 (m,2H), 3.51 (m,1H), 


c 




3.80 (m.1H), 3.95 (s,3H), 6.87 (d,1H), 7.96 (d, 1H), 






8.05 (br.1H), 12.26 (s.lH) 




86 


0.88 ^t. 3H). 1.26-1.42 (m. 10H) 1 64 fm 2H) 3 43 fm 2H> 


C 




3.94 (s. 3H). 6.86 (d. 1H). 7.95 (d 1H) 8 03 fbr 1H) 






12.55 (s. 1H) 




87 


0.88 (t. 3H), 1.25-1.44 (m 8H) 3 43 fm 2H) 3 94 (m 2H) 


C 




3.94 (s, 3H). 6.86 (d. 1H) 7 95 (d 1H) 8 03fbrim 






12.54 (s. 1H) 




88 


0.98 (s. 9H) 1 56 (t 2H) 3 43-3 48 im 2H^ 3 Q4 '^H^ 

\ ■ /l .WW yL, t.1 ly, W . ^W W.~TW VIM, C\ II, w, s7*T is>) Orij, 


c 




6.85 (d.lH) 7 94 (d 1H) 7 98 ^br1H^ 12 ^1 r<? 




89 


3.52 (3; 3H) 4 95 fs 2H) 6 53 /d 1 6 Qfl-? ni /m 


c 




7.08-7.12 (m ^H) 7 26-7 35 QH^ 7 Al-l lrr\ 






8.31 (br, 1H) 




90 


3.57 (s. 3H). 6.60 fd 1H) 6 95-7 02 fm 4H^ 


m 




7.08-7.12 fm 1H) 7 31-7 40 fm 3H^ 7 65-7 89 fm '?H\ 




91 


1.12-1.48 {m. 5H). 1.68-2 17 (m 5H) 3 55 fs 3H^ 


c 




3.94 (m, 1H). 6.57 (d. 1H) 7 16(d 1H> 




94 


4.05 (s, 3H), 5.15 (s. 2H). 7 28-7 37 fm 4H) 


m 




7.47-7.50 (m. 2H), 8.25 (d, 1H) 




95 


4.03 (s. 3H). 7.39 (d, 1 H), 8.04 (d, 1H) 


H 
u 


96 


4.14 (s, 3H), 7.46 (d, 1H), 8.08 (d, 1H) 


m 


97 


3.44 (s, 3H), 3.90 (s, 3H), 4 93 fs 2H) 6 60 fd 1H) 


c 




7.25 (d. 1H), 7.30-7.44 (m, 5H) 




98 


3.51 (s. 3H), 5.04 (s, 2H), 6.52 (d, 1 H) 7 40-7 45 fm 5H) 

\ ' /' "~* '/I w.wfc V^i *f\ ' '^w # till, wi 11, 


w 




7.61 (d. 1H) 




100 


3.37 (s, 3H), 6.41 (d, 1H), 7.21 (d, 1H) 


w 


101 


3.80 (s. 3H), 3.81 (s, 3H), 3.85 (s, 3H). 4.92 (s, 2H), 


/* 

w 




6.27 (s. 1H), 7.19-7.39 (m, 5H) 




103 


3.91 (s, 3H), 4.00 (s. 3H), 4.01 (s, 3H), 5.11 (s, 2H). 


C 




7.19-7.42 (m, 5H), 8.14 (s, 1H) 




105 


3.95 {s, 3H), 4.32 (s. 4H), 6.89 (d. 1H). 6.96 (m, 5H), 


c 




7 28 (m. 2H). 7.61 (m. 2H), 8.00 (d, 1H), 9.84 (br, 1H), 
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10 



IS 



20 



25 



30 



35 



40 



45 



50 



55 



Comp. No. ^H-NMR5(ppm) 
12.24 {s, 1H) 

161 (d, 3H), 3.92 (s, 3H). 5.23 (q . 1H). 6.84 M im 




Table 5 (continued) 



7.27 (m, 1H), 7.36 (m, 4H), 7.93 (d,1 H), 8.28 (br 1H). 
12.36 (s, 1H) 

1.61 (d, 3H), 3.92 (s, 3H). 5.23 (q, 1H). 6 .84 (d. Ih" 
7.27 (m,1H). 7.35 (m, 4H). 7.93 (d. 1H). 8.28 (br 1H), 
12.36 (s,1H) 



1.01 (s, 9H).1.52(s. 6H), 1.83 (s, 2H), 3.91 (s, 3H), 



2.04 (m. 2H). 2.75 (t. 2H). 3.90 (s, 3H) , 3.91 (t, 2H) 
6.33-6.36 (m. 3H). 7.13 -7.24 (m. 5H). 7.53 (d. 2H). 



110 



7.95 (d. 1H), 9.76 (br. 1H). 12.2 1 (s. 1H) 
3.14 (t, 2H). 3.95 (s, 3H). 4.21 (t, 2H). 6.88 (m. 2H); 



111 



112 



7.21-7.31 (m, 5H), 7.50 (m, 1H). 7.78 (d , 1H). 7.99 (d. ^ 
9.82 (brIH), 12.0 6 (s, 1H) 

1-99 (m. 2H), 2.09 (m, 2H), 3.60 (t, 2H), 3.90 (m , 1H), 
3.95 (s, 3H).4.12(m. 2H). 6.88 (d. 1 H), 7.99 (d, 1H), 
8.44 (br, 1H), 12.16 (s, 1H) 

1-97 (m, 2H), 2.71 (t. 2H), 3.46 (m, 2H). 3.93 (s. 3H). 
6.84 (d. 1H). 7.16-7.29 (m, 5H). 7.93 (d. 1 H). 8.05 (br. iwf 
12.46 (s,1H) 



1-31 (S, 9H). 3.95 (S. 3H), 6.89 (d, 1H), 7.40 (m , 2H)." 
7.60 (m. 2H). 8.01 (d. 1H). 9.87 (br. 1H). 12.26 (s. 1H1 



117 



3.96 (s, 3H). 6.91 (d, 1 H), 7.24 (d, 2H). 7 .73 (d. 2H). 
8.01 (d. 1H). 9.99 (br. 1H). 11.99 (s. 1H) 
1.00-1.30 (m, 5H). 1.25 (d, 3H), 1.42-1 ii^^iiTlHr 
1.63-1.33 (m. 5H). 3.94 (s, 3H). 3.94-4.03 (m, 1H). 



Solvent for measurement 



6.81 (d. 1H). 7.90 (d, 1H), 8.07 (br, 1H), 12.72 (s. 1H)" j" 
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Table 5 (continued) 



C^nmn Wo 


iH-NMR5(ppm) 


Solvent for measurement 




12 24(s 1H) 




120 


3 94fs 3H) 6 92(d 1H) 710fm 2H) 7 68 (m 2H). 


c 




a03fd 1H^ 9 94(hr 12 11 1H1 




1 & 1 


9 3S 3H^ 3 97 fs 3H^ 6 92 fd 1 H) 6 97-7 00 im 2H) 


c 




a 05 IH"^ a 25 fm 1H> 10 16fbr 1 12 04 fs W) 






3 96 3H^ 6 61 1H^ 6 91 (d ^H) 7 32 2H^ 


c 




a 01 fd 1H1 10 04{br 1H^ 11 79 1H) 




1 


2 33 3H^ 3 95 3H> 6 89 fd 1 HI 7 1 8 fd 2H^ 


c 




7 M 2H^ a 01 ^d 1H^ 9a7/br1H^ 12 25fs 




1 94 
1 


9 9*^ 9H> Q*^ 4 11-4 ^7 (m 4H> 


Q 




Rft-n Q4 RH^ 7 94-7 Pfl 9H^ 7 n7- 7 9H^ 






ft nn M 1H^ Q 39 ^hr 19 9fi/'<? 1 




1 ^9 




Q 




7 1'^M PH^ 7 «^fl /ri 9H^ fl 01 Q ftQ ^hr 1 H> 










1 oa 

I^O 


T on /e '^M> « Q*^ ffi 7 11 ^VA\ 7 7^ 11-1^ 

o.oo \5, oriy, 0.C7O \U, \r\), t . \ \ \\T\, in/, / . / o ^m. in/, 












11 Q4 1 




1 ^/ 


«3.90 \S, ony, o.9^ (Q, in/i /.oo \iTit 1 n/, / \fii, my, 


\0 




7 ftQ fm 1M\ fl ni /H 1l-l> inn9/hr 1 N> 19 04/^ 1H^ 




1 on 

1 


1 '^1 QH^ 9 9Q RH^ 4 14 11-1'* fi Q9 /rl 1 H'k 

I.Ol ^^o, Jflj, c,.c.<J ^o, on/, M-. IH ^c>, 011/, I tl/, 


Q 




7 14^c 9H\ fl n*^ M 1H) Q'^^^hrlM^ 19 17^4 1H) 




19Q 


1 '^l QM\ 'K Qfl /q '^H\ fl Q1 1 M^ 7 '^'^ 1 
1 .o 1 i3s\)f (o, on/, 1 > ny, ^ .00 ^iii, 1 ny, 


Q 




7 45^ fr( \\-\\ fl M 1N) fl '^fl M 1M\ in<^fl/hr 
/.'to \U, inj, o.uo ^a, iny, 0.00 ^u, in/, iv.oo ^ui. my 




1 ou 


1 '^fl QH^ 3 QQ f 6 7*^ f ^ 1 H") 8 95 fd 1 


Q 




8.07 (d, 1H), 10.52 {br, 1H) 




131 


1 .33 (s, 9H), 3.98 (s. 3H). 6.65 (s, 1H). 6.94 (d, 1H), 


C 




8.06 (d, 1H) 




132 


2.24 (s. 3H). 3.94 (s, 3H), 5.09 (s, 2H). 6.76 (d. 1H). 


c 




7.09 {d, 1H), 7.18-7.55 (m, 8H). 8.37 (d, 1H), 10.04 (br, 1H) 





Claims 

1 . A picolinamlde derivative represented by fomnula ( 1 ) or a salt thereof: 
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wherein 



A represents a bond or an optionally substituted alkylene chain* 

XT::Z:!:TSr ^"^^ " ^^^'^ ^Vdrogen atom 

rthX'TH "^y^'^^'X^^V' ^'V' °^ a heterocyclic group, in which the groups 

other than the hydrogen atom may be substituted. jroups 

excluding the case where R, represents a hydrogen atom. A represents a bond or a methylene chain and R 
^y^gr at^' ^^^^^ ^ ^^^^^^^"^^ ^" -^^^'^ R3 represe^^^^^^ 

2. The picolinamide derivative or salt thereof according to claim 1 . wherein 

alkylene chain represented by A is an alkylene chain having 1 to 12 carbon atoms- 

cSlmT'''" ' '° ' or haloalkoxy having 1 to 4 

alkyi or alkanoyi represented by R^ is alkyi having 1 to 4 carijon atoms or alkanoyi having 1 to 4 carbon atoms- 
cycloalky^, eye loalkenyl. an.1. and heterocyclic group represented by R3 are respectiv^ c^otX hav nq 3 

aryl or 3- to 12-membered heterocyclic group. 10 memoered 

p?ene Char, 13 1 '/^Jf ?f - 2.2-propy.ene chain. sVhy.-l 3 pro' 

»mmn?h??r. M"; \ ' ' 2,4^,utylene Chain. 3,3-dimethyM,4-butylene chain 1 1 3 3.te- 

Ih^Ji ' IhT"'?''"' '^^'^^'"^t'^y'^n^'^^ain, heptamethylenechain. octamethylenLain. nonai^ihl^ 

TspenTS' ' 

r!frf "fT'^ '^^'^^"^^ °' "^^'^^^ ^^^"^'"9 °' '^'^""s 1 ^0 3. Wherein alkoxy or haloalkoxv 

represented by R, ,s methoxy. ethoxy. 1-propyloxy. isopropyloxy. 1-butyloxy. 2-butyloxy t-butylo2^ Wluoromet?^ 
oxy. difluoromethoxy. fluoromethoxy. difluorochloromethoxy ortrifluoroetho!^. trrfluorometh- 

5. ^«P'^°"n^midederivatK,eorsaltthereofaccordingtoanyoneofclaiTO 

atom, 4-methoxy. S-methoxy, 4.5-dimethoxy. or 4,6-dimethoxy. f resenis a nyarogen 

6. TTie picolinamide derivative or salt thereof according to any one of claims 1 to 5. wherein 

the substituted benzyl represented by Rj is p-nitrobenzyl or p-methoxybenzyl 

the substituted alkyi represented by R^ is methoxymethyl or methoxyethoxymethyl and 

alkanoyi represented by Rj is isobutyryl, acetyl, propionyl. or pivaloyl. 

«. The ptollnairid, 0, Ml, ,h,rM( according to an, one of etaims 1 ,0 7, whewn ^ 
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represented by R3 Is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, qrcloheptyl, cyclooctyl, cycfononyl, cy- 
clodecyl, cycloundecyl, cycJododecyl, cyclohexenyl, tetrahydronaphthyl, decahydronaphthyl, cyclododecatrienyl, 
indanyl, norbomyl, oradamantyl. 

9. The picolinamide derivative or salt thereof according to any one of claims 1 to 8, wherein, when cycloalkyi or 
cycloaikenyi represented by R3 is substituted by a substituent, the substituent is one, two or more groups selected 
from the group consisting of a halogen atom, cyano, nitro, amino, carboxyl, hydroxyl, phenyl which may be sub- 
stituted by one, two or more substituents selected from the group consisting of a halogen atom, cyano, nitro, amino, 
alkylamino, aikanoylamino, alkyl having 1 to 5 carbon atoms, haloalkyi having 1 to 4 carbon atoms, alkoxy having 
1 to 4 carbon atoms, and haloalkoxy having 1 to 4 carbon atoms, alkyl having 1 to 5 carbon atoms, haloalkyi having 
1 to 4 carbon atoms and haloalkoxy having 1 to 4 carbon atoms. 

10. The picolinamide derivative or salt thereof according to any one of claims 1 to 7, wherein aryl or heterocyclic group 
represented by R3 is phenyl, naphthyl, furyl, benzofuranyL pyrroiyL Indolyl. thienyL benzothienyl, oxazolyl, isoxa- 
zolyl. thlazolyl. isothiazolyl. oxadiazolyl. thiadiazolyl, pyridyl, quinolinyl, pyrimidinyl, pyridazinyl, pyrazinyl, oxiranyl, 
tetrahydrofuryl, perhydropiranyL pyrrolldinyl, piperidinyl. homopiperidinyl ormorphoiinyl. 

1 1 . The picolinamide derivative or salt thereof according to any one of claims 1 to 1 0, wherein when aryl or heterocyclic 
group represented by R3 is substituted by a substituent, the substituent is one or two or more groups selected 
from the group consisting of: 

a halogen atom, cyano, nitro, amino, hydroxyl, formyl, carboxyl, carbamoyl or thiocarbamoyi; 

alkyl. alkoxy. aikylthio. alkylsulfinyL or alkylsulfonyl, wherein said groups are straight-chain or branched groups 

having 1 to 6 carbon atoms; 

straight-chain or branched C2-C6 aikenyl or straight-chain or branched Cg-Cg alkenyloxy; 
haloalkyi, haloalkoxy, haloalkylthio, haloalkylsulfinyl or haloalkylsulfonyl, wherein said groups are straight- 
chain or branched groups having 1 to 6 carbon atoms that each have 1 to 13 halogen atoms which may be 
the same or different; 

straight-chain or branched Cg-Cg haloalkenyloxy or straight-chain or branched Cg-Cg haloalkenyloxy, wherein 
said groups each have 1 to 11 halogen atoms which may be the same or different; 

acylamino, N-acyi-N-alkylamino, alkylamino, dialkylamino, alkylcarbonyl, alkylcarbonyloxy. alkoxycarbonyl, 
alkylsulfonyloxy, hydroxyiminoalkyi, or alkoxyiminoalkyl. wherein said groups each have straight-chain or 
branched alkyl having 1 to 6 carbon atoms; 

alkylene, dioxyalkylene or polyoxaalkylene, wherein said groups may be substituted by one, two or more sub- 
stituents selected from the group consisting of a halogen atom, straight-chain or branched alkyl having 1 to 4 
carbon atoms, straight-chain or branched haloalkyi having 1 to 5 carbon atoms, which has 1 to 11 halogen 
atoms which may be the same or different, and are present as a chain which is substituted in its both ends at 
adjacent positions on the ring to form a ring; and 

cycloalkyi having 3 to 6 carbon atoms, aryl, aryloxy, arylthio, arylsulflnyl, arylsulfonyl, arylamino, arylalkyi, 
arylalkyloxy, aryloxyalkyloxy, arylthloalkyloxy, aryloxyaikylthio, arylthioalkylthio, arylalkylthio, aryloxyalkyi, 
arylthioalkyl, heterocyclic group, heterocyclic oxy, heterocyclic thio, heterocyclic alkyl, heterocyclic alkyloxy or 
heterocyclic aikylthio, wherein alkyl is straight-chain or branched alkyl having 1 to 5 carbon atoms. 

12. The picolinamide derivative or salt thereof according to claim 11, wherein when cycloalkyi having 3 to 6 carbon 
atoms, aryl, aryloxy, arylthio, arylsulflnyl, arylsulfonyl. arylamino, arylalkyi, arylalkyloxy, aryloxyalkyloxy, arylthio- 
alkyloxy, aryloxyaikylthio, arylthioalkylthio, arylalkylthio, aryloxyalkyi, arylthioalkyl. heterocyclic group, heterocyclic 
oxy, heterocyclic thio. heterocyclic alkyl, heterocyclic alkyloxy or heterocyclic aikylthio, which is a substituent of 
aryl or heterocyclic group represented by R3 is substituted by an additional substituent, the additional substituent 
is one, two or more groups selected from the group consisting of: 

a halogen atom, cyano, nitro, amino, hydroxyl, fomnyl, carboxyl. carbamoyl or thiocarbamoyi; 

alkyl, alkoxy, aikylthio, alkylsulfinyl or alkylsulfonyl, wherein said groups are straight-chain or branched groups 

having 1 to 6 cartaon atoms; 

straight-chain or branched Cg-Cg aikenyl or straight-chain or branched Cg-Cg alkenyloxy; 
haloalkyi, haloalkoxy, haloalkylthio, haloalkylsulfinyl or haloalkylsulfonyl, wherein said groups are straight- 
chain or branched groups having 1 to 6 cariDon atoms that each have 1 to 13 halogen atoms which may be 
the same or different; 

straight-chain or branched Cg-Cg haloalkenyl or straight-chain or branched C2-Cg haloalkenyloxy, wherein 
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19. The control agent according to claim 1 7 or 1 8, for preventing or extemilnating plant pathogenic fungi, pest insectSi 
weeds, or beasts. 

20. A picolinic acid derivative represented by fomnuia (2) or a salt thereof: 



B represents hydroxy!, a halogen atonn or alkoxy; 

represents one, two or more groups, which may be the same or different, selected from the group consisting 
of alkoxy having 1 to 4 carbon atoms and haloaikoxy having 1 to 4 carbon atoms; and 
R4 represents a hydrogen atom, benzyl, alkyi having 1 to 4 carbon atoms or alkanoyi having 1 to 4 carbon 
atoms, in which the groups other than the hydrogen atom may be substituted, 
excluding the case where represents 4-methoxy with R^ representing hydrogen or benzyl. 

21. The picolinic acid derivative or salt thereof according to claim 19. wherein B is selected from the group consisting 
of hydroxyl, a chlorine atom, a bromine atom, methoxy, ethoxy, methoxymethoxy, benzyloxy and 4-methoxyben- 



22. The picolinic acid derivative or salt thereof according to claim 19 or 20, wherein R^ represents methoxy, ethoxy, 
1 -propyloxy, isopropoxy, 1 -butyloxy, 2-butyloxy, t-butyloxy, trifluoromethoxy, difluoromethoxy, fluoromethoxy, dif- 
luorochloromethoxy or trifluoroethoxy. 

23. The picolinic acid derivative or salt thereof according to any one of claims 19 to 21, wherein R4 represents a 
hydrogen atom, benzyl, p-nitrobenzyl, p-methoxybenzyl, methoxymethyl, methoxyethoxymethyl ordiphenylmethyL 

24. A process for producing the picolinic acid derivative represented by fonnula (2) or salt thereof, comprising the 
steps of: 

oxidizing a substituted 2-hydroxymethylpyridine in an inert solvent to form a 2-carboxyl compound; and 
optionally removing the protective group by catalytic hydrogenation or hydrolysis. 

25. A process for producing the picolinic acid derivative represented by fomiula (2) or saltthereof wherein R^ represents 
alkoxy having 1 to 4 carbon atoms or haloaikoxy having 1 to 4 carison atoms substituted at the G-position, said 
process comprising the steps of: 

optionally introducing a protective group into 3-hydroxypicoiinic acid to convert 3-hydroxypicolinic acid to an 
N-oxide compound; 

successively subjecting the N-oxide compound to acylation and rean-angement to introduce acyloxy into the 
6-positotn; and 

optionally removing the protective group. 

26. A process for producing the picolinic acid derivative represented by fomnula (2) or saltthereof wherein R^ represents 
alkoxy having 1 to 4 carbon atoms or haloaikoxy having 1 to 4 carbon atoms which may be the same or different 
and are substituted at the 4- and 5-positions or 4- and 6-positions, said process comprising the steps of: 




(2) 



wherein 



zyloxy. 



optionally introducing a protective group Into 3,4-disubstituted picolinic acid to convert 3,4-disubstituted pico- 
linic acid to an N-oxide compound; 
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successively subjecting the N-oxide compound to acylation and reanrangementto introduce acyloxy into the 
6- or 5-positoin; and 

optionally removing the protective group. 

27. A process for producing the prcolinamide derivative represented by formula (1 ) or salt thereof , comprising the steps 
of: 

reacting the picolinic acid derivative represented by fomriula (2) or salt thereof with H2N-A-R3. wherein A and 
R3 are as defined above in connection with formula (1 ), in an inert solvent in the presence of a condensation 
agent or an acid linking agent, or under aminolysis reaction conditions; and 
acylatlng the reaction product. 



28. The process according to claim 27, wherein the picolinic acid derivative represented by formula (2) or salt thereof 
is the compound according to any one of claims 19 to 22, or the compound produced by the process according to 

any one of cialms 24 to 26. 
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